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View looking southwest, showing the excavated easterly portion of the yard in the foreground,' and the present yard and station to the right. The building will cover eight acres, and the yard fifty-six acres, 

Site of the New Grand Central Station and Yard, New York. 




The massive truss is put in at the point where the four tunnel tracks widen out to ten tracks, filling the whole of Park Avenue. 

Looking- North Through Park Avenue Tunnel at Entrance to Terminal Yard. 
THE GRAND CENTRAL STATION IMPROVEMENTS— [See page 222.J 
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PLANNING THE PANAMA CANAL. 

The Board of Expert Engineers, gathered from 
many parts of the world, that recently met in Wash- 
ington on request of President Roosevelt, to decide 
upon the best type of canal to build at the Isthmus of 
Panama, has before it what is probably the most mo- 
mentous question of a strictly engineering character 
that was ever passed upon in the history of the world. 
Upon its decision will depend the time of completion, 
the cost, the character, and very largely the commer- 
cial success of this great enterprise. The Board will 
have placed before it an enormous amount of engineer- 
ing data that has been gathered through the several 
decades in which work has been done, either in the 
way of surveys or construction, upon the forty-two-mile 
stretch of country on which the canal is located. The 
mere engineering data, such as surveys, borings, topo- 
graphical work, meteorological and geological observa- 
tions, in themselves form a most voluminous rec- 
ord. These constitute the facts as distinguished from 
the theories, and it is upon the facts, after all, that 
the final plans must be built up and the final decision 
based. In addition to these ascertained facts, how- 
ever, the advisory board will have placed before it 
many alternative plans, the most important, because 
the most complete, of which is that one drawn up by 
the late French Panama Canal Company and indorsed 
by the International Commission of Engineers. There 
will also be the amended plans, as favored by the 
Isthmian Canal Commission; the apparently somewhat 
hasty and ill-digested plans of the late Chief Engineer 
Wallace for a sea-level canal; the proposals of Mr. 
Bunau-Varilla, the Chief Engineer of the late French 
Panama Company, for the construction, at an early 
date, of a canal with a high summit level, with ar- 
rangements for its gradual conversion during opera- 
tion into a sea-level canal. Furthermore, there is the 
important study of the subject which was recently de- 
fined in a pamphlet prepared by Lindon W. Bates, 
which proposes to create large navigable basins at 
each end of the canal, and to convert considerable 
areas of mosquito-infested and malarial swamp into 
fresh-water lakes. 

In a letter read at the first meeting of the Board, 
Chairman Shonts stated that this system of present- 
ing the subject by offering several alternative plans 
had been adopted, because it seemed to be the method 
by which all essential information could be conveyed 
in the most condensed form possible. He stated fur- 
ther that the Commission desired the opinion of the 
International Board not only upon these plans, but 
upon any variation of them, or upon any entirely 
different plan that might suggest itself. During the 
last of this month the Board will accompany the Com- 
mission to the Isthmus of Panama, to make a personal 
inspection of the work. 

— m i ■ i m ■ 

FILTRATION FOE CKOTON WATER. 

That filtration of the city's water supply is one of 
the surest means of preventing typhoid fever and kind- 
red diseases, has been proved in every case in which 
filtration plants have been built and put in operation. 
In recent years the Scientific American has given 
much attention to the question of water supply filtra- 
tion, and the records, as far as they have appeared in 
these columns, go to prove that of all municipal im- 
provements, this is one of the most beneficent and im- 
mediate in the betterment of the health of the inhab- 
itants. 

The question has recently been placed before the 
Mayor in a letter from Dr. Darlington, the Health 
Commissioner of this city. He points out' the im- 
possibility of safeguarding the sources of city water 
supply by the absolute prevention of infection of the 
watershed from which the supply is drawn. As re- 
gards the Croton watershed, the region is to some 
extent settled already, and there are various scattered 
centers of population which are showing evidence of 



rapid growth. It has been suggested that the city 
might furnish these localities with sewers and pump- 
ing stations; but the cost of doing work of this kind 
in the thorough manner that would be necessary to 
make it effective would be prohibitive. Moreover, Dr. 
Darlington is of the opinion that complete ownership 
by the city of the land would not be a sure guarantee 
against pollution. Outside of the provision of sewers 
and pumping stations, or the outright purchase of the 
land, there is the third alternative of filtration; and it 
is this that the Commissioner strongly recommends. 
It is estimated that the first cost of sand filter 
beds, of a size adequate to deal with the present needs 
of the city, would be $17,000,000; and for this sum it 
would be possible to pass the whole of the supply that 
is now drawn from the Croton watershed through slow 
filtration beds, with the result that the risk of the in- 
troduction of typhoid and kindred diseases through the 
medium of our water supply would be practically elim- 
inated. 

Evidence of the inestimable value of filtration as a 
preventive of disease is afforded by the charts which 
accompany the Commissioner's letter. These show, in 
the case of Philadelphia, the low rate of typhoid fever 
in districts using filtered water as compared with those 
using water not so treated. In one district, which de- 
pended upon unfiltered water from the Delaware, the 
typhoid rate was high and showed wide fluctuation. 
In two other districts of the same city, which were 
supplied with water from the Schuylkill that had been 
passed through Alter beds, a low average typhoid rate 
was shown, and this low rate remained practically 
uniform. Of the two systems of filtration that would 
be applicable for New York city, one employs pres- 
sure and the other depends upon gravity, the former 
being used where but little land is available for 'the 
filter plant, and the gravity system being used where 
an ample area can be obtained. In the latter system, 
which is the more common, water is allowed to find its 
way by gravity through broad, shallow beds of sand, 
and a considerable part of the purification is due to 
"beneficent" bacteria. Among the many municipal im- 
provements that are being suggested just now for the 
betterment of New York city, we know of none that 
is deserving of more serious consideration by the 
authorities than this. 

■»<«»«. 

OUR RAILROAD SYSTEM. 

Despite its vast proportions, the railroad system of 
the United States continues to maintain its rapid rate 
of growth, and the last report of the Interstate Com- 
merce Commission shows that there are at present no 
indications of any such stagnation as marked the year 
1S93-1894. The growth is a steady and a healthy one. 
The total single-track railway mileage has risen to 
213,904 miles, an increase during the year of ,5,927 
miles. These figures and those that follow represent 
no less than 2,104 separate railway corporations. In 
the service of the railways there are 46,743 locomotives, 
an increase of 2,872. The total number of cars is 
1,798,561, an increase during the year of 45,172. Of 
this total, 39,752 are passenger cars, 1,692,194 freight 
cars, and the remainder are employed in the special 
service of the railroads. The work of equipping the 
rolling stock with train brakes and automatic couplers 
is in a satisfactory condition, as out of a total of over 
1,800,000 locomotives and cars, over one and a half mil- 
lion are fitted with train brakes, and over 1,800,000 
are fitted with automatic couplers. The par value of 
the amount of railway capital outstanding is $13,213,- 
124,679, which represents a capitalization of $64,265 
per mile. 

During the year the number of passengers carried 
was 715,419,682, an increase of 20,528,147, and the 
number of tons of freight carried was 1,309,899,165, an 
increase of five and a half million in the year. The 
net earnings of the railways amounted to $636,277,838, 
a decrease of $7,030,217. The amount of dividends de- 
clared during the year amounted to $222,056,595. The 
total number of casualties to persons on the railways 
for the year was 94,201, of which 10,046 represented the 
number of persons killed, and 84,155 the number in- 
jured. Of trainmen, 2,114 were killed and 29,275 were 
injured. Of switch tenders, crossing tenders, and 
watchmen, 229 were killed and 2,070 were injured; 
while of other employes, 1,289 were killed and 35,722 
injured. The number of passengers killed in the course 
of the year was 441, and 9,111 were injured. Of these, 
262 passengers were killed and 4,978 were injured in 
collisions and derailments. When these statistics tell 
us that the ratio of casualties indicates that one em- 
ploye in every 357 was killed, and one in every 19 was 
injured, we begin to realize how serious are the risks 
run by those who maintain our great railroad system 
in constant operation. The risk to life and limb of the 
trainmen surely has its parallel nowhere outside of the 
battlefield; for we learn that in the particular year 
under consideration, one trainman was killed for every 
120 employed, and one out of every nine was injured. 
This proportion of casualties, as a matter of fact, is 
just about one-half as great as that of the whole 
Japanese army during tfce recent war. 



THE PROGRESS OF WIRELESS TELEGRAPHY IN GREAT 
BRITAIN. 

The British government has recently issued the first 
annual report concerning the development of wireless 
telegraphy in that country during the first year since 
the passing of the Wireless Telegraphy Act. Accord- 
ing to this regulation, it was made illegal to work or 
exploit, either commercially or experimentally, any 
system of ethereal communication without the sanction 
of the Postmaster-General. During the past twelve 
months, 73 applications for working wireless telegraph 
systems have been received. Of this number, 48 have 
been granted, 4 have been returned to their appli- 
cants for modification, as permissions were refused in 
the original form, 1 has been rejected in its entirety, 
while the remainder have not been proceeded with. 

The solitary complete rejection is in connection with 
the Orling-Armstrong system. The reason for its re- 
fusal by the government was because the company con- 
trolling the patents proposed to establish wireless ex- 
changes. Such a system would have interfered with 
the ordinary telegraphic business of the Post Office, 
which is a government monopoly. The act, however, 
as the report shows, is being liberally administered, 
and the government supervision that is being exercised 
cannot do else but tend to develop the system of com- 
munication, at the same time preventing any one sys- 
tem obtaining a monopoly either by unfair competition 
or merging processes. The report also shows the num- 
ber of various systems that have been advanced to a 
practical stage, and that the Marconi system is by no 
means the only commercial and practical one. As a, 
matter of fact, of the 73 applications received, only 
three concern the Marconi apparatus, and of these 
three licenses, one is purely for experimental purposes. 
The two other permissions extend to the Marconi com- 
pany itself, and to Lloyd's, which is under contract to 
the Marconi company for the exclusive application of 
that system. These, however, are the only two com- 
panies that are exploiting the scheme upon a commer- 
cial basis in accepting wireless telegrams from the 
public; but the report shows that other principles are 
on the eve of commercial exploitation, or are being: 
privately employed for business purposes. 

The variety of the apparatus in vogue may be gath- 
ered from the fact that the Eastern Telegraph Com- 
pany — a cable concern — are utilizing the Maskelyne 
system for communication between their cable station 
at Porthcurnow in Cornwall and their cable-repairing 
ships; the London, Brighton, and South Coast Rail- 
road are adopting the instruments of the French in- 
ventor Rochefort for linking up their station at New- 
haven with the French port Dieppe, on the opposite 
side of the English Channel; the Midland Railroad are 
installing the Lodge-Muirhead system, for communica- 
tion across the Irish Channel between Belfast and 
Heysham; while two American companies, the De For- 
rest and Fessenden, have been granted licenses for the 
erection of stations in Scotland. 

The Midland Railroad is also carrying out a series of 
experiments with the Lodge-Muirhead system for com- 
munication with trains in motion from a point near 
Derby, as has already been done in this country and 
Germany. The Marconi, De Forrest, and Fessenden 
companies have been granted permission for the devel- 
opment of communication between Great Britain and 
America. For this work the Marconi company intend 
to utilize the station at Poldhu in Cornwall, while they 
have also applied for permission to erect another simi- 
lar station in Ireland for the same object, but this 
application has not yet been granted. The experiments 
of the two American companies will be conducted from 
the stations which they are erecting in Scotland. The 
De Forrest company also desires to establish a series 
of stations around the British coast, while the Lodge- 
Muirhead company has also applied for licenses at 
four important stations from a shipping point of view 
— Dover, the Isle of Wight, the Lizard, and the Fast- 
net. 

During the first three months of this year, the Brit- 
ish Post Office received 111 messages from the public 
for transmission to ships at sea via Marconi, in ac- 
cordance with their agreement. Of this total, 21 mes- 
sages failed to reach their destination. The incoming 
messages — from ships at sea for transmission to inte- 
rior land post offices — aggregated 1,655 for the same 
period. The revenue from this source of traffic aver- 
ages about $12,000 per annum. There are, however, 
only six shore stations and fifty ships at present re- 
plete with the Marconi apparatus, and it is recognized 
that the number will have to be considerably increased 
before the scheme can become profitable. 

There is, however, every sign that wireless tele- 
graphic communication has successfully emerged from 
its experimental stage, and can be extensively devel- 
oped commercially. At present, however, progress is 
somewhat slow, owing to the high tariffs levied for the 
transmission of messages by this means; and until the 
fees are reduced so as to compare favorably with the 
ordinary telegraphic system, it will not become of 
the importance to the maritime and commercial com- 
munity that its value deserves. It is anticipated, how- 
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ever, that the healthy competition between the various 
systems established by the British government's action 
will achieve this end. 



♦ i»i ♦ 



THE BUOYANCY OF SUBMARINE BOATS. 

In view of the tragic interest attaching to the recent 
submarine disasters, the following explanation of the 
loss of submarine "A8," given by a submarine expert 
during the investigation by the British Admiralty, com- 
mands special attention. The "A8" while traveling 
on the surface in a calm sea, it will be remembered, 
suddenly plunged down, and sank with fourteen of the 
crew. 

According to Capt. Bacon, in the ordinary conditions 
the buoyancy of the submarine was reduced until only 
about 800 pounds remained, the boat being sunk until 
only approximately two feet remained well out of the 
water. In that condition the boat would dive if the 
horizontal rudders were put down, the nose of the boat 
depressed, and the speed of 6% knots maintained. But 
if the buoyancy of the boat were increased to about 
1,120 pounds, and she was still kept trimmed horizon- 
tally, the boat could not be made to dive. Before that 
happened and the boat could be forced under, her tail 
must rise to the surface. In such a case the propellers 
and rudders would no longer be immersed, and in con- 
sequence the boat would be unable to break away from 
the- surface. If, however, she were trimmed suitably, 
two or three degrees by the bow, diving could be car- 
ried out. The "A8" had 13,440 pounds of buoyancy 
instead of 1,120 pounds, and was going 10 knots instead 
of. 6 knots. The causes of her diving were therefore 
not clear. Allowing for the difference of 6% and 10 
knots, and supposing, as was probably true, that all 
the pressures varied as the square of the speed, the 
effect of speed would be only as 100 is to 42 buoyancy 
and one degree by the bow. If the boat steamed ahead 
and sank, the boat had a tendency to go more and more 
by the bow, and to steam herself under water. Imag- 
ine the boat to be immersed until her hull was nearly 
covered, whichever way the rudders were put, the con- 
ning tower would probably go under water, for the 
down pressure of the rudders would reduce the buoy- 
ancy more than that given her by the conning tower. 

Taking for granted that a boat in this condition could 
be dived at 10 knots, the question was, how could the 
condition of the boat be changed from one of 13,440 
pounds buoyancy and four degrees by the stern to one 
of 7,840 pounds and one degree by the bow? The only 
explanation was by water finding its way into the 
tanks forward in the boat. The two tanks into which 
the water could possibly get were the foremost main 
ballast tank and the foremost gasoline tank. If 5,660 
pounds of water found its way into these, the buoy- 
ancy of the boat would be reduced to 7,840 pounds, 
and the moment of 75 tons would be introduced, tend- 
ing lo put her down by the nose. This would mean an 
inclination of 2% degrees by the bow. Steaming ahead 
would probably bring her down another two degrees by 
the bow. The only other weights that could move were 
the men. There were six men stationed in the, boat 
who were liable to move. Had these gone forward 
after the boat started steaming, as was usually the 
case, and sat down by the torpedo tubes, they would 
have produced a moment of about 12 foot-tons, or an 
inclination at 7,840 pounds displacement of one degree. 



RAMSAY, RADIUM, AND BURKE. 

In a well-considered and frankly skeptical and sensi- 
ble article published in the Independent, Sir 'William 
Ramsay has this to say anent Burke's "radiobes": 

"During the decomposition of the emanation into 
helium and other products much heat is evolved, as 
was shown by Prof. Rutherford; it had been shown 
before by the Curies that radium continually gives 
off heat, and Rutherford proved that by far the major 
part of the heat was due to the spontaneous change 
undergone by the emanation. Now this energy need 
not all be manifested as heat; some, at least, may ap- 
pear as chemical action. A solution of the emanation 
in water decomposes the water in which it is dissolved 
into its constituent gases, oxygen and hydrogen. And 
the rate at which the water is decomposed keeps pace 
with the rate at which the emanation changes — that 
is, at the beginning, when the emanation is fresh and 
there is comparatively much present, the amount of 
gases evolved is comparatively great; and as the em- 
anation diminishes so the decomposition decreases, less 
gas being produced in a given time, 

"The solution of this gas in water has the curious 
property of coagulating white of egg or albumen. What 
is the precise nature of the change produced is un- 
known. Hence if kept in a liquid containing albumen 
it forms, no doubt, ultra-microscopic cells, for the gas 
produced is liberated in molecules, or, it may be, even 
in atoms. Some solution, injected under the skin of 
a living being, surrounds itself with a sack, or bag, the 
walls of which are thick and hard and are absorbed 
only slowly by the living organism. These phenomena 
require further study, and I regret to say that I have 
not had an opportunity of examining them more thor- 
oughly, though I hope to do so. 



"Mr. Burke made use of solid radium bromide in 
fine powder. He sprinkled a few minute grains on a 
gelatine broth medium, possibly somewhat soft, so that 
the granules would sink slowly below the surface. 
Once there they would dissolve in and decompose the 
water, liberating oxygen and hydrogen, together with 
emanations, which would remain mixed with these 
gases. The gases would form minute bubbles, probably 
of microscopic dimensions, and the coagulating action 
of the emanation on the albumen of the liquor would 
surround each with a skin, so that the product would 
appear like a cell; its contents, however, would be gas, 
or,' rather, a mixture of the gases oxygen and hydrogen. 
The emanation," inclosed in such a sack, would still 
decompose water, for enough would diffuse through 
the walls of the sack, which, moreover, would natural- 
ly be moist. The accumulation of more gas would 
almost certainly burst the walls of the cell, and almost 
equally certainly in one or two places. Through the 
cracks more gas would issue, carrying with it the 
emanation, and with it the property of coagulating the 
walls of a fresh cell. The result of the original bubble 
would resemble a yeast cell, and the second cell a 
bud, or perhaps more than one, if the original cell 
happened to burst. This process would necessarily 
be repeated as long as the radium continued to evolve 
emanation, which would be for the best part of a thou- 
sand years. The 'life,' therefore, would be a long one, 
and the 'budding' would impress itself on an ob- 
server as equally continuous with that of a living or- 
ganism." 

LOST ARTS. 

■ Not as much as we used to, but occasionally even 
yet, one hears of some wonder accomplished by the 
ancients which cannot be done now. 

Not so many years ago it was quite commonly as- 
serted that modern workmen could not quarry, or, hav- 
ing quarried, could not handle stones as large as the 
monoliths of Egypt; and the writer has heard a public 
speaker of note assert that it would be impossible to 
handle, with modern implements, such large stones as 
were used in the pyramids, or to join them as per- 
fectly as they are joined there; yet, when occasion 
arose, larger stones than any of these were quarried 
in Maine, and some of the larger monoliths them- 
selves were transported, not only to the sea, but 
across it, and erected in England, France, and Amer- 
ica; and there are individuals to-day who might, if 
they chose, cause the transportation to and erection 
in this country of the largest pyramids, or build new 
Ones ten times larger and more durable. Pyramids are 
not being generally built, nowadays, because they are 
not in line with the trend of modern ambition; 
that's all. 

, It is very doubtful if a "Damascus blade" would 
stand half as severe usage as a modern band-saw blade, 
or even as much as the spring of a forty-cent clock; 
while the ornamentation of those wondrous blades, so 
far as the mechanical execution is concerned, can be 
excelled by apprentices and amateurs of to-day. 

Of the "lost art" of hardening copper little is heard 
of late years, though one occasionally hears a wiseling 
from the wilds wish that he knew how to do it as well 
as the ancients; and, while it is perhaps regrettable 
that he doesn't, his ignorance is his own fault. 

Many arts and devices have been abandoned because 
new knowledge has made them useless, and time spent 
in rediscovering them would be worse than wasted. 
The modern youth had much better spend his time 
studying the art of his contemporaries than that ■which 
is "lost." 

« in » 

THE CURRENT SUPPLEMENT. 

The Truckee-Carson reclamation project, which will 
convert 30,000 acres of parched land in Nevada into 
luxuriant verdure, is fully described by Enos Brown 
in the opening article of the current Supplement, 
No. 1550. William Barclay Parsons presents his views 
on rapid transit in great cities. Inasmuch as he was 
the engineer who gave us New York's Subway, his 
observations are of considerable importance. The re- 
port of the Royal Commission on coal supply has made 
it clear that in the future England will have to gener- 
ate power by other means than from coal if she is to 
keep her place as a manufacturing nation. In a well- 
considered article Mr. James Saunders shows how tides 
could be made to turn factory wheels. T. P. E. Butt 
discourses interestingly on the induction motor as a 
generator. Mr. Warren R. Smith gives some excellent 
directions for a number of experiments with dyes. 
The Plauen viaduct, known locally as the Syrathal 
viaduct, because it bridges the valley of the Syra, was 
finally completed during the early part of this year. 
It comprises the largest arch masonry ring in the 
world, measuring, as it does, 295 feet 3 inches between 
the abutments. This stupendous work is very fully 
described by our English correspondent. Sir William 
White presents another installment of his treatise on 
submarines. An article on Sakhalin gives a very de- 
tailed account of the island which proved such a bone 



of contention between the Russian and Japanese pleni- 
potentiaries. Prof. E. P. Schoch presents a thoughtful 
paper on the physical notions of entropy and free 
energy and their importance in general chemistry. 

• i o-i~* 

SCIENCE NOTES. 
The pedagogical dictum, "from the concrete to the 
abstract," finds universal acceptance in this age of 
laboratory education. The idea of teaching through 
hand and eye in manual training is being put into 
practice more and more, owing to the great success 
that has been achieved by the pioneer institutions in 
this line. Why should not the same principles of co- 
ordinate activity govern in the teaching of algebra? 
Can we not clear up some of the most troublesome 
points by making visual, concrete representations of 
negative numbers, and of equations? 

After covering an ebonite dish containing 0.03 
gramme of radium bromide with an aluminium plate 
0.1 millimeter in thickness, M. N. Orloff '^as noticed on 
the surface of the aluminium turned toward the radi- 
um protuberances similar to small drops of melted 
metal, but not differing in appearance from that of the 
neighboring surface of aluminium. These protuber- 
ances are radio-active and produce a photographic 
image through black paper in a few minutes. They 
appear to have emitted invisible radiations during a 
period of six months without noticeable abatement. 
The inference is that there is a formation of a stable 
alloy, due to the accumulation of particles proceeding 
from the atomic system of the radium around slight 
nuclei of aluminium. 

The Chemiker Zeitung describes the researches of 
Dr. H. Thorns on the obnoxious products of tobacco 
smoke, nicotine, and its products of decomposition, 
ammonia, methylamine, pyrrol, hydrogen sulphide, 
cyanhydric acid, butyric acid, carbonic acid, carbon 
oxide, watery vapor; pyrogenous essential oil, tarry 
and resinous products, among which the presence of a 
small quantity of phenol has been ascertained. He 
recommends the filtration of the smoke through cot- 
ton soaked in ferric salts. The preparation is obtained 
by dissolving one part ammoniacal sulphate of iron in 
four parts of distilled water and 1-10 to 1-5 of a part of 
glycerine, soaking of the wadding and its desiccation, 
which ought to leave 50 per cent of the salt. By this 
process the fumes of the essential oil, of the hydrogen 
sulphide, the cyanhydric acid and about half of the 
nicotine and its products of decomposition, as well as 
the greater part of ammonia, are got rid of, while not 
depriving the smoke of its aroma. 

A Unique Process of Irrigation. — The Italian pro- 
fessor, Cusmano, has originated a process which as- 
sures an ample supply of water to plants growing in 
regions where the dry season is of long duration. • Use 
is made of the Barbary nopal, the Opuntia vulgaris, a 
fig tree which is widely acclimated and bears figs that 
are excellent reservoirs of moisture. In spring a 
ditch, 30 centimeters deep and about 2 meters in di- 
ameter, is dug at the foot of the tree that is to be 
protected from the drought. This ditch is filled with 
the figs cut into pieces about two fingers thick; to 
make a dense layer, they are beaten down and stems 
are added as the mass piles up. This mucilaginous 
pulp, covered with a layer of earth, stores up much 
water and gives it out gradually, thus watering the 
tree a long time. Prof. Cusmano asserts that after 
four months of drought he has found pulp still fresh, 
capable of supporting vegetation, and the foliage was 
in perfect condition. 

M. Berthelot has directed his researches to the white 
glass of ordinary test tubes, which commences to soften 
at 550 deg. C, and to the Jena glass, which softens 
only at 700 to 750 deg,, and has communicated his 
conclusions to the Academie des Sciences. Glass kept 
for a long time at a temperature a little lower than 
its fusing point becomes opaque, and is devitrified. 
Softened silica is also at length modified. It is affected 
more rapidly when heated by the acetylene blowpipe, 
of which the temperature is sufficiently high for vola- 
tilization. The permeability of glass as well as that 
of softened silica is like that of membranes manifest- 
ing osmotic properties. It does not result from the 
existence of visible holes and fissures. The penetra- 
tion especially occurs when"* the silica and glass are 
softened by heat and thinned by a pressure of interior 
gases greater than that of the atmospheric pressure. 
The intervention of this permeability in the current 
phenomena of chemistry and physics has so far 
scarcely been suspected. Hereafter, the penetration or 
dissipation of gases, interior or exterior to vessels re- 
garded as sealed, such as hydrogen, oxygen, nitrogen, 
helium, and the emanations of radio-active bodies, must 
be surmised whenever vessels of glass, silica, earthen- 
ware, or porcelain, have been raised to a temperature 
near their point of softening, which occurs in organic 
analysis, in the reduction of metals by means of hydro- 
gen, in the measurement of high temperatures by 
means of gas thermometers, and in tie determinations 
of the density of vapors. 
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THE TEUCKEE-CARSON IEEIGATION PEOJECT. 

BY HERBERT I. BENNETT. 

ONSIDERED apart from the fact 
that it was Bunker Hill Day, June 
17, 1905, was an occasion of great 
moment to the interests of the 
State of Nevada, for then it was 
that the immense government irri- 
gating canal known as the Main 
Truckee Canal, forming part of 
the Truck ee-Carson Project, re- 
ceived its first water from the 
Truckee River, out in the western portion of Nevada. 
The Truckee-Carson Project deals with the utilization, 
for the irrigation and reclaiming of the adjacent desert 
region, of the large volume of water flowing to absolute 
waste through the rivers of western Nevada. 

Main Diverting Dam. — The top of the main diverting 
dam on the Truckee River, 24 miles east of Reno, on 
the Central Pacific division of the Southern Pacific Rail- 
road, is 4,219 feet above sea level. This dam 
is 155 feet long between abutments, and at the 
north end of the dam proper is an earth em- 
bankment about 1,000 feet in length extending 
across the low grounds to the base of the hills 
and the railroad track. The main diverting 
dam, composed of fifteen piers, each five feet 
thick, at right angles to the course of the 
stream, divides the structure into sixteen open- 
ings, or bays, each of which is five feet in 
width. Each opening is closed by a cast-iron gate 
comprising two leaves, each being five feet in 
depth. • The regulating gates diverting the 
water into the Main Truckee Canal are built 
immediately adjacent to and as a part of the 
main diverting dam. These gates comprise nine 
gates of the same type and are operated by the 
same means as those in the main diverting 
dam, but the piers separating them, and the 
arches spanning the openings, are of concrete 
reinforced with steel girders, the purpose being, 
to diminish the width of the Structure. The 
top of this main diverting dam is 21% feet 
above the floor of the outlet gates. The total 
cost of the concrete main diversion dam and 
the 31-mile Main Truckee Canal was $l-,250,000. 
Main Truckee Canal. — The definite location of 
the Main Truckee Canal, designed to convey water from 
the Truckee River at the main diversion dam, above 
described, a distance of 31 miles to the Carson River, 
was begun in April, 1903. The Main Truckee Canal 
has a capacity for the first six miles of its course of 
1,400 cubic feet per second, and for the remainder of 
its course of 1,200 cubic feet per second. Thirteen feet 
will be the uniform depth of water, and the top of 
banks is 2 feet above the high-water line. The width 
at the top varies from 24 to 63 feet, the narrow part 
being lined with Portland cement concrete, and having 
a heavy grade. Nearly two miles of the canal, exclu- 
sive of tunnels, are lined with cement, this being done 
to reduce the sectional area by diminishing the fric- 
tion in the heavy rock cuts. Three tunnels lie along 
the Main Truckee Canal, all of which are concrete lined 
throughout. The grades of the canal vary from 1 foot 
in 7,000 feet in the earth sections, to 1 foot in 3,000 in 
the concrete-lined portions. There are two wasteways, 
designed for the purpose of emptying the canal quickly 
in the event of accidents to it, discharging the water 
back into the Truckee .River. Two spillways are lo- 



cated along the canal. In the event of the water get- 
ting above a certain depth, the spillways are so ar- 
ranged as to throw the overflow back into the Truckee 
River. 

Purpose of Main Truckee Canal. — The Main Truckee 
Canal permits of the union of the Truckee and Carson 
river waters in the valley of the Carson Sink, where 
below the Lower Carson Reservoir there are fully 
175,000 acres of irrigable sage-brush lands, while there 
are at least 125,000 acres more at higher elevations, 
which can be supplied with water from the canal di- 
rectly. The Main Truckee Canal will discharge its 
water into the Carson River at the site of the Lower 
Carson Reservoir, about nine miles west of Leetville, 
in Churchill County, Nevada. Thence the water flows 
in the channel of that stream about four and a half 
miles to the diversion dam at the head of the distribut- 
ing system. This dam is 225 feet in length, with 23 
gates, and is built of concrete and of the same general 
type as the main diverting dam at the head of the Main 
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The Truckee-Carson Irrigation Project. 

Truckee Canal, already fully described, and it directs 
the water into two main distributing canals on either 
side of the river. The canal on the south carries 12 
feet of water, the capacity being 1,500 cubic feet per 
second. The north canal carries 6% feet of water, with 
a capacity of 450 cubic feet per second; These two 
canals are at present completed for a total length of 38 
miles, but with their main branches will eventually 
attain a total length of over 90 miles, while the laterals 
and drain ditches to be constructed in Carson Sink 
Valley alone will aggregate fully 1,200 miles. About 
250 miles of these have already been finished, and ar<; 
ready to distribute water to 50,000 acres of land. T] • 
extensions of this system in the Carson Sink Valk . . 
completing the initial item and bringing under irriga- 
tion not less than 200,000 acres of land, will increase 
the total expense to about $2,700,000 and consume some 
two years' time. Further extensions of the Truckee- 
Carson Project to a total area of approximately 375,000 
acres of land, involve the construction of expensive 
storage reservoirs and costly high-line canals. This 
work has been planned, however, and as- the lands to 



be immediately watered are being rapidly taken by 
homeseekers, funds for the completion of the work will 
be provided by the payments to be made on the water 
rights therefor. It is estimated that the entire under- 
taking can thus be completed within nine years at an 
approximate total cost of $9,000,000. The soil is sandy 
loam and ashy in the main, and is well adapted to 
alfalfa, all forage crops, potatoes, onions, beets, and 
other, vegetables; apples, pears, berries, and other 
hardier deciduous fruits. In the lower part of the Car- 
son Sink Valley the soil is heavier, containing an ad- 
mixture of clay. It is all valley land, covered with 
sagebrush and greasewood. 

Drainage of Irrigated Lands. — The drainage of irri- 
gated lands is a most important factor. It is necessary 
to prevent the concentration of alkali at the ground 
surface and to obviate waterlogging of the soil. The 
drainage system of the Truckee-Carson Project has in- 
creased the cost of the work from $5 to $10 per acre, 
but the prosperity of the settler depends upon the one 
about as much as upon the other. Title to the 
public lands is not given until all payments for 
water have been made, and lands held in pri- 
vate ownership are supplied with water as de- 
sired at the same price and upon the same 
terms as public lands. The public lands are 
now open to entry under the Homestead Act, 
no price being charged for the land, but the 
cost of irrigation will be assessed against the 
land as a charge for the water right, to be re- 
paid in ten annual installments without inter- 
est, at the rate of $2.60 per annum per acre. 
This covers the cost of maintenance and opera- 
tion during the ten-year period and provides 
for the delivery of water to each farm, and also 
for a comprehensive drainage system. At the 
conclusion of the ten-year period, the land and 
water rights belong to the holders of the land 
forever, with no further charge by the govern- 
ment. The care and maintenance of the irri- 
gating system then passes into the hands of the 
landowners, under laws designed for their pro- 
tection against corporate or individual greed 
and fraud. 

Reclamation Service Plans. — The present plan 
of the United States Reclamation Service con- 
templates the diverting of the flood and waste 
waters of Truckee River, which cannot be controlled, 
into Winnemucca Lake. It is believed that these wa- 
ters will be sufficient to keep this lake fresh, but it is 
certain that they would not suffice to maintain both 
Pyramid and Winnemucca Lakes, nor would they suf- 
fice to prevent the material reduction of the former 
lake, which has an area of over 235 square miles, and 
it is understood has been sounded to a depth of about 
1,500 feet. 

Care of Indians. — Regarding the government care of 
Indians at Pyramid Lake, in 1904 Congress passed an 
act providing for the allotment to each and every In- 
dian residing on the Pyramid Lake Indian Reservation 
of five acres of land, which shall be supplied with water 
from the government irrigation system, the remaining 
agricultural land on the reservation controlled by the 
government canals to be disposed of at a price that 
will yield a sum sufficient to pay for water rights for 
the lands tMs allotted to the Indians. It can thus be 
seen that the Indians will not suffer, even though Pyra- 
mid Lake does dry up on account of its main artery, 
the Truckee River, being diverted from it into the 




Main Diverting Dam in Truckee River. 



Regulating Gates into the Main Truckee Canal at the 
Right. 
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Approach of Tunnel No. 3 on the Main Truckee Canal 

Showing Concrete Warped Surface. Length 

of Tunnel, 1515 Feet. 
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irrigating canals. It is estimated that it will require 
over 400 years for Pyramid Lake to dry out, taking its 
present area and depth as a basis upon which to figure. 
When the lake runs dry, if it ever does, the Indians 
will have water from the irrigating system. Therefore 
there is no cause for alarm over the 
care of the Indians in the event of Pyra- 
mid Lake drying up. 

Storage Reservoirs. — Lake Tahoe is 
one of ten storage reservoirs to be util- 
ized in connection with the Truckee- 
Carson Project. The elevation of this 
lake's surface is to be controlled by 
means of regulating gates placed in the 
lake outlet, within a range of six feet 
between extreme high and low water 
level, this range being about 1% feet 
less than the observed extreme range 
under natural conditions. It is conserv- 
atively estimated that by this regula- 
tion not less than 200,000 acre feet can 
annually be drawn from Lake Tahoe. for 
irrigation purposes. The writer of this 
article is indebted to Mr. L. H. Taylor, 
engineer of the United States Reclamation Service in 
charge of the Truckee-Carson Project, for all data cov- 
ered in the description of the work. Mr. Taylor took 
the writer over the Main Truckee Canal, explaining 
the operations carefully during the trip. 



their lords and masters. Many insects sing by day, 
such, for instance, as the chickadee, which, however, 
are not of the "violinist" type, as they play upon a 
series of hard plates attached to the abdomen, much 
in the same way as a Spanish dancer uses the casta- 




Muslral Insects. 

A poet, having once occasion to speak about crickets 
and grasshoppers, very happily termed them "violinists 
of the fields," and although at 
the time he was ignorant of the 
fact, he stated nothing more 
than a scientific truth which 
has recently been demonstrated 
by exhaustive investigations. 
Hitherto, naturalists have been 
devoting a little too much time 
to the study of actual sounds 
emitted by insects, rather than 
the methods by which the mu- 
sical notes in question were 
really produced. It is now well 
known that the throat of in- 
sects has nothing to do with 
the production of such sounds, 
but that, on the contrary, they 
all use a kind of "instrument" 
with which Mother Nature has 
endowed them for the purpose. 
Microscopic examination has re- 
vealed the fact that in most 
cases this instrument has a 
striking resemblance to a rudi- 
mentary violin^ .at least as re- 
gards its principle. 

Musical insects of the winged 
type may be divided into two 

groups: (1) Those which do not use their wings, and 
(2) those which do, for the production of sounds. Of 
the two, the latter species is by far the more numerous. 
A. very curious fact in this connection is that all in- 
sects are tenors, deep bass voices being quite unknown; 
in addition to this, the males are always the perform- 
ers, female insects being dumb — contenting themselves 
with stopping at home and looking after the children, 
instead of standing at the front door, singing like 



A Section of the Concrete-Lined Portion of the Main Truckee Canal. 



nets. Another insect of this type is the black field 
cricket, which has its home in a small cave-like dwell- 
ing it prepares in the earth. 

Other insects only sing by night, such, for instance, 
as the domestic and tree crickets, whose regular modu- 
lated notes are known to every one. The apparatus 
used by these insects exactly resembles a violin, the 
abdomen being partially endowed with small bridge-like 
edges or ridges against which the wings are rubbed, 



hearing; crickets, however, are an exception, as they 
have sharp ears and cease their vocal efforts at the 
sound of approaching footsteps. Some insects, although 
apparently deprived of any means for the production 
of sounds, are none the less capable of making a noise 
in the world. A notable instance of 
this is to be found in a locust rejoicing 
in the euphonious name of Microcentrum 
tetinervis, which produces a short, mon- 
otonous note like two pieces of metal or 
flint rubbed together. 

So far the field of insect voices has 
not been widely explored. It would be 
interesting to study them from the point 
of view of musical notation, and also to 
determine whether their song alters in 
any way according to season, hour of 
the day, age of the insect, and meteoro- 
logical conditions. 

Now is the time for those who are in- 
terested in this still unexplored field to 
keep ears and eyes open, for does not 
the cricket sing in the fields in the genial 
summer months? The proper study of 
mankind is man, we are told, yet methinks time would 
often be better employed in studying some of the mem- 
bers of the humbler walks of life upon which the Cre- 
ator has showered just as much love and attention, in 
many cases to better purpose and a truer "at-one-ness" 
with Nature than can be found in man. 




Lake Tahoe in California and Nevada. Elevation, 6,225 Feet. One of the Storage Reservoirs 
to be Used in Connection with the Truckee-Carson Project. 

thus producing the strident note characteristic of the 
insect. Other insects, such as locusts and their kin, 
have veritable bows covered with fine ridges and at- 
tached to the wings by two button-like growths. Others 
have cavities covered over with a fine membrane which 
serve the office of resonators; in almost all insects of 
this type there is a parchment-like part of the abdomen 
which acts as a kind of sounding-board. Strange to 
say, many of these harmonious insects are deprived of 



Proposed Improvements In Submarines. 

The English naval department is carrying out experi- 
ments with a new type of peri- 
scope for submarines. The ac- 
cident to the submarine "Al," 
which was run down by a liner 
and sunk, demonstrated the de- 
ficiency of the existing instru- 
ment, which renders only an 
arc of the surrounding sea vis- 
ible. With the latest type, how- 
ever, the whole circle of the sur- 
face is rendered visible. The 
Admiralty also propose to test 
various methods of eliminating 
the foul air from the interior 
during a long period of submer- 
sion. When the craft is sub- 
merged the noxious gases, ow- 
ing to their density, settle to 
the bottom of the craft. It is 
proposed to experiment with 
fans for maintaining a constant 
circulation of the atmosphere 
within the boat, and to eject 
the noxious foul gases by jets 
of compressed air. These in 
combination will, it is antici- 
pated, enable the unhealthy 
fumes to be passed through the 
exhaust pipe leading out through the deck abaft the 
conning tower and thus leave the interior constantly 
sweet and healthy. 



Destruction of the Worms Which Attack Old Woods. 
— Mix 8 grammes of corrosive sublimate with 100 
grammes of alcohol. Put the solution in the worm- 
holes, and stop them with wax or gum lac of the color 
of the wood. — Pormulaire. 





Formal Opening of the Truckee-Carson Project, June 17, 1905. The Main Dam is 
4,219 Feet Above the Sea Level. 



Interior of Tunnel J\o. 3 an cue Main Truckee Canal, Showing 
Concrete Lining. 
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Droulllard's Drifter Balloon Float. 

- The drifter balloon float is an ingenious and very 
simple apparatus which is used to carry from a vessel 
in distress to land, and vice versa, a rope by means of 
which the passengers and crew of the vessel can be 
rescued. 

It is formed by a specially-shaped balloon, which 
presents to the wind a plain surface 1.8 meters long, 
1.3 meters high, and 1.2 meters wide at base (71, 51, 
and 47 inches). This balloon tows an apparatus 
formed by two pieces of timber joined to form a right 
angle, of which the vertical beam is 2 meters long 
and 0.55 meter high (79.7 arid 21.6 inches) and the 
horizontal piece 1.2 meters by 0.3 meter wide (47 by 
11.8 inches). In order that it may be maintained in a 
proper position, there is lead attached to the under 
side as ballast. This "drifter" again tows a rope 1,500 
to 2,000 meters (4,918 to 6,560 feet) long, which is to 
be used as a pass rope between the vessel in distress 
and the land. 

The drifter is connected with the balloon float by a 
regulating arrangement by means of which, before the 
drifter is thrown at sea, an angle from 60 deg. to 90 
deg. from the direction of the wind is supposed to be 
obtained. 

The balloon float is composed of three wooden or 
light metal hoops, covered with a special tissue. When 
not in use it folds up like an accordion and occupies a 
very small space. 

The apparatus as used for experiments is covered 
with cotton cloth, but when in practical use it is to 
be covered with strong sail tissue in order to be able 
to stand heavy seas and contact with the rocks when 
landing. To use it one draws the folds apart and it 
inflates itself automatically; the valve is then closed 
and the balloon is fastened to the drifter. The infla- 
tion can be completed, if necessary, by various means 
indicated by the inventor; its weight is 7 kilogrammes 
(15.4 pounds). 

When not in use the drifter is folded up into four 
parts by means of hinges and occupies a very small 
space. When in use its four parts are maintained open 
by two hooks and an iron bar; the required angle is 
then regulated by means of the webfoot (patte d'oie), 
the line employed as a pass rope is attached, 
and the whole apparatus is thrown into the sea. 
The weight of the drifter is about 30 kilo- 
grammes (66 pounds). 

The balloon float then draws the drifter to a 
distance with a speed and strength proportion- 
ate to the force of the wind, for the stronger 
the wind the more efficacious the appliance; the 
drifter steers it like a rudder. 

On the arrival of the line carrier either on 

board the ship in distress or on the shore, it is _ 

drawn out of the water. If ashore, the person 
who receives it draws out the iron rod which 
maintains the vertical piece of timber on the horizontal 
one, and discloses a steel hammer weighing 3.5 kilo- 
grammes (7.7 pounds) and an iron stake of the same 
weight, which are incased in the vertical timber. The 
stake is then driven into the soil, the towed line 
sclidly fastened to it, and a connection is thus estab- 
lished between the land and the ship in distress. 

The balloon float is provided externally with loops 
r.nd strings, to which, in case of collision or founder- 
ing of the ship, 18 to 20 persons can cling and there 
wait for help. They may be carried to land by the 
balloon float. 

On September 17 and 18, 1902, a small model ap- 
paratus drifted against the wind at an angle of 120 
de~. in the course of trials carried out in the roads 
of Royan in the presence of deputies and prominent 
persons. 

During the trials which took place at La Pallice- 
Rochelle on the 19th of September, 1903, the inventor 
proposed to carry a rope from land *o a ship in dis- 
tress (a buoy was moored instead of a ship). The ap- 
paratus, set at 90 deg., was thrown into the sea from 
the north lighthouse at La PallLce, and, in spite of a 
contrary current -of about 2 knot's', passed within 6 
meters (19.7 feet) of the buoy„'{at a distance of 400 
meters (1,312 feet) from its starting point, making an 
angle of 90 deg., the time occupied being only' thirteen 
minutes. The wind was light (6 meters, or 19.7 feet, 
per second) and east-northeast, while the direction 
taken by the apparatus was north-northeast. 

Many prominent persons were present at this experi- 
ment and warmly congratulated the inventor. 

The invention should prove to be a very useful one 
on account of its simplicity and practicability. 



One finds in these tables such facts as the length (in 
miles) and the area (in square yards) of the paved 
streets classified with reference to kind of paving; 
miles of sewer; number of street lamps; miles of 
street railway track; number of school buildings and 
number of teachers and pupils; the number of public 
libraries with the number of volumes they contain; 
the number of almshouses and orphan asylums with 
the number of inmates; the number of policemen, and 
the number of arrests they have made; the number 
of firemen and fire engines, the number of fires occur- 
ring during the year, and property loss from such 
fires; .the number of marriages recorded in the office 
of the city or county clerk and likewise the number 
of divorces. There are also tables showing the total 
population of each city, and the deaths and death rates 
from each of the principal causes of death. 

But by far the greater part of the tabular matter 
consists of financial statistics presenting the expendi- 
tures and receipts of each city classified by departments 
and offices, the public debt, sinking funds, etc. By ref- 
erence to these tables one may readily compare the 
cost of government and of the several departments of 
government in different cities. 

In the aggregate the financial transactions of the 
175 cities included in this report equal in magnitude 
those of the national government. The total corporate 
receipts for these cities amounted to $541,624,203, 
while the revenues of the United States government in 
the fiscal year 1904, exclusive of postal revenues, were 
$540,631,749. The total corporate expenditures of the 
cities were $535,804,200; the expenditures of the United 
States government were $582,402,321. The national 
debt in 1904 amounted to $895,157,410; the aggregate 
debt of the 175 cities, exclusive of sinking fund assets, 
was $1,134,578,783. The receipts, expenditures, and 
debt for the city of New York represent about one- 
. third of the city totals. 

' « ii i i » 

OBSERVATION OF SOLAS ECLIPSE AT SEA. 
By the courtesy of Mr. Vernon H. Brown, of the 
Cunard Company, we have been favored with the fol- 
lowing observations of the solar eclipse of August 29 
to 30, as taken on board the R. M. S. "Lucania" by 



S 3- 36 3D G.M .T. 
'/3 ECLIPSE 




00 02-00 G.M .T. 
MXIMUMJCLIPSE 




0-35-30 GMT . 
LAST QUARTER ECUPSE 



01-09-30 G.M.T,. 
LAST CONTACT 




THE ECLIPSE OF THE SUN AS OBSERVED ON THE "LUCANIA. 

Capt. J. B. Watt. The accompanying diagrams, drawn 
at the time, show the apparent path of the moon across 
the sun's surface, and the apparent positions of the 
sun and moon at the times given. The observations 
were taken during a westward passage. 
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Sun's diameter = TO. Magnitude of Eclipse — 0'879. 

Sun obscured by clou'ls until 23 h. 36 m. 30 8. G. M. T. when dis- 
tance between limbs was 10' 30". 

Maximum Eclipse occurred at 00 h. 02 m. 00 s. G. M. T. when dis- 
tance between limbs was 03' 50". 

Last contact occurred at 01 h. 09 m. 30 s. G. M. T. when dia- 
meter was 31' 45". 

Interval between Maximum Eclipses and last contact 01 h. 07 m. 
30 s. 



Statistics of Cities Havin; a Population of Over 
25,000 in 1902 and 1903. 

The Bureau of the Census has just published Bulle- 
tin 20, presenting statistics of cities having a popula- 
tion of over 25,000. This bulletin contains compara- 
tively few statistics relating to the population living 
in these cities, but is for the most part a compilation 
of data relative to the resources, transactions, plant, 
and machinery of the municipal corporations, forming 
a sort of statistical inventory and balance sheet. 



Official Meteorological Summary, New York, N. Y., 
August, 1905. 

Atmospheric pressure: Highest, 30.24; lowest, 29.67.; 
mean, 29.99. Temperature: Highest, 88, date, 11th; 
lowest, 57, date, 28th; mean of warmest day, 82, date, 
11th; coolest day, 62, date, 16th; mean of maximum 
for the month, 78.8; mean of minimum, 65.6; absolute 
mean, 72.2; normal, 72.6; deficiency compared with 
mean of 1 35 years, — 0.4. Warmest mean temperature 
for August, 77, in 1900. Coldest mean, 69, in 1903. 
Absolute maximum and minimum for this month for 
35 years, 9 6 and 51. Average daily deficiency since 
January 1, — 0.4. Precipitation, 5.23; greatest in 24 
hours, 1.81, date, 15th and 16th; average of this month 
for 35 years, 4.61. Excess, +0.62; deficiency since 
January 1, — 1.09. Greatest precipitation, 10.42, in 
1875; least, 1.18, in 1886. Wind: Prevailing direction, 
south; total movement, 7,177 miles; average hourly 
velocity, 9.6 miles; maximum velocity, 37 miles per 
hour. Thunderstorms, 6th, 8th, 10th, 13th, 15th, 16th, 
24th, 29th, 30th. Clear days, 8; partly cloudy, 12; 
cloudy, 11. 



The "Allzpah JLedge"— A Tunopah Miner's 
Experience. 

BY H. C. CUTTING. 

After completing a compilation of the statutes of 
Nevada in 1900, my health became very much im- 
paired by the long strain of office work, so that I de- 
cided to turn my attention to prospecting and mining. 
Going south from Reno into Esmeralda County, a lo- 
cality which was very familiar to me, I first heard 
of the discovery of Tonopah on arriving at Haw- 
thorne, the county seat, a small town set right out in 
the desert, whose perspective on all sides was only a 
barren waste of sand and sage brush, with a back- 
ground of precipitous mountains. At Sodaville I 
heard a great deal of talk of the new find, which was 
about sixty miles east by south of that place. I 
learned that the discovery was. made by Jim Butler, 
whom I knew quite well by correspondence, as Jim 
had served as county superintendent of schools dur- 
ing my term as State superintendent of public in- 
struction. I heard that he had given leases to a 
number of the prospectors then in the country, and 
soon received a letter from him inviting me to come 
down to Tonopah, offering me a lease as an inducement 
for the trip. 

Arriving at Tonopah on the 14th day of January, I 
was the possessor of just four silver' dollars. My first 
investment was in a poker game, which netted me a 
month's board and $12, with which I commenced opera- 
tions on lease No. 19. 

The camp at that time consisted of half a dozen or 
more tents and about thirty people, all highly enthusi- 
astic over the new camp, and indulging in dreams of 
wealth which in a number of cases were realized. 
Everyone was flat "broke," including the owner of 
the property, but the little store, which had on sale 
a small and varied stock, was generous in extending 
credit to the men whose sole capital was a pair of 
willing hands and a lease on the big find. My lease, 
as I have stated, was No. 19, the first on the Mizpah 
Ledge, the other leases from 1 to 18 having been 
granted on the Valley View and Burro Ledges. Not 
a. scratch of the pen secured any of these contracts. 
They were all oral, and the boundary of each man's 
working ground was marked simply by setting 
up a stone monument at each end of the ground 
allotted, which in most cases was one hundred 
feet on the strike of the ledge. 

We experienced a hard struggle to get tools 
to work with, powder with which to break the 
ground, and food to support us while we were 
delving in Mother Earth's treasure box. It was 
just as remarked by a stranger who arrived in 
the camp after the lessees had been working 
about four months: "There is nothing in this 
camp but money"; and after we had been work- 
ing about three or four months we had plenty 
of that, but it was extremely difficult to get sup- 
plies. We were more than sixty, miles from the near- 
est railroad station, and the base of the supply was 
at Reno, 240 miles distant. The railroad facilities 
were very poor, as the Carson and Colorado Railroad, 
which runs from Moundhouse south, was narrow gage, 
very poorly equipped, and the sudden rush of business 
just about paralyzed the little road. 

It required a long time to stock the road from 
Sodaville, the railroad terminus, to Tonopah with 
wagons and horses sufficient to supply the people who 
rushed in, and there was never a time when anyone 
in the camp could say that he had a "square" meal. 
For ten days at a stretch the camp lived on sardines, 
canned salmon, and crackers. This condition put the 
boarding-house keeper out of business, for these items 
of food were very expensive, but they were all that 
could be secured. 

During this leasing period in the development of 
Tonopah the brotherhood of man was most strikingly 
manifested. Everything in the camp was common 
property, and no one quarreled with his neighbor. If 
my neighbor had powder, he divided it with me as 
long as it lasted. If I had an overcoat and he had 
none, he wore mine. You were liable to find some 
new arrival in your bed when you came off the lull 
after a day's work, but it was all taken good-naturedly. 
A circumstance which is worthy of special men- 
tion, and is perhaps unprecedented in the annals of 
mining camps, was the fact that nothing but Jim But- 
ler's word was given to secure to the lessees their 
rights on the property. There was not a quarrel nor 
a lawsuit in the camp, although a difference of six 
inches in a man's line might result in a difference to 
him of a sum written with five or six figures. I re- 
call when I drew the papers by which the present 
owners of the mine took the property over from But- 
ler, that an effort was made to have the discoverer 
cancel the leases he had given, but he refused, and 
consented to sell ■ only with the expressed agreement 
that those working on the property should continue to 
operate under their leases until the first of the year, 
when they expired; and every promise given by Jim 
Butler was carefully carried out and secured. Had I 
the literary ability and you the space, I feel that a 



September 16, 1905. 

sketch of Jim Butler would furnish a story which 
would interest and entertain your- readers, as Butler 
is unmistakably one of the most picturesque characters 
the West has produced. 

In reviewing the many events which ha.ve passed 
since the discovery of the now famous Mizpah Ledge, 
I almost hesitate in a task which is truly worthy of 
the pen of the romancer. For the history of Tono- 
pah and its original discovery reads more like a fabled 
tale of old than a stern narration of a modern quest 
for gold. 

Glancing backward over the five years which have 
passed since Jim Butler, a picturesque type of the 
Western prospector, through the sheer caprice of 
fortune stumbled on the golden ledge, I can scarcely 
realize that the few open cuts, which marked the first 
development work, should to-day be the open ways to 
a mine whose visible: ore is far into the millions, and 
a camp whose fame will in time exceed that of Vir- 
ginia City, Placerville, or Nevada City, of the genera- 
tions that have passed. 

I doubt very much if the outside world realizes that 
in these mines, developed in a brief period of five 
years, there is very nearly two hundred million dol- 
lars' worth of high-grade ore in sight. During the 
leasing period of the one mine, which continued for 
one year from January, 1901, the camp produced in 
the neighborhood of five million dollars in ore. Many 
men were made rich, and the foundation of my own 
fortune came with the operation of Lease No. 19, the 
first worked on the Mizpah Ledge. 

The Scientific American Wrappers. 

To the Editor of the Scientific American: 

I was pleased to note to-day that my paper came en- 
closed in a wrapper. As I have had more or less trou- 
ble in receiving the paper torn and slightly soiled on 
account of its not being in a wrapper, I can appre- 
ciate the change. 

This paper I prize highly and strive to keep in a neat 
and clean condition, as at each year's end I have it 
nicely bound into a volume, therefore we subscribers 
who value our paper cannot help but appreciate the 
new idea. Ernest C. Ciieswell. 

Maiden, Mass., September 1, 1905. 

[We note with pleasure the comment of our sub- 
scriber, and we would be pleased to have other expres- 
sions of opinion. We have installed a Belknap Rapid 
Addressing machine which prints the address on and 
cuts the wrapper off from a continuous web of paper. 
This will add to the certainty of the subscriber's receiv- 
ing his paper in good order. The speed of op:ration, 
60,000 a day, will also insure its prompt delivery. — 
Editor.] 

♦ « • < ♦ 

Is the Mosquito tlie Only Cause of Tfellow Fever? 
To the Editor of the Scientific American: 

Just at this time, when the mosquito theory of yellow 
fever transmission is undergoing its first real test in 
our country, many persons are asking themselves the 
question, Does this theory account for all known cases 
of yellow fever? In many instances it apparently does 
not, e. g., where the disease has followed the reception 
of a lock of hair from a dead yellow-fever patient by 
persons at a distance from the place of the epidemic, or 
the handling of clothing, goods, etc., from infected dis- 
tricts. These instances are too well authenticated to 
be doubted; but, so far as the writer knows, they have 
not been explained under the mosquito theory, and for 
this reason the theory has not been wholly accepted 
by many. 

In reading of the brilliant Cuban demonstration of 
the theory, it seems to me there is a gap in the series 
of experiments wherein may lie a suggestion, if not an 
explanation, of the cause of infection in cases like 
those alluded to. It is stated that the Stegomyia fas- 
ciata does not feed upon yellow-fever fomites and that 
the said fomites cannot directly transmit the disease. 
But I have nowhere read that uninfected mosquitoes 
and non-immune persons were shut up with yellow-fe- 
ver fomites for two weeks, or any other length of time. 
No matter what may.be the opinion in regard to the 
mosquito's feeding upon fomites, it seems reasonable 
from a scientific point of view that an experiment of 
this kind should have been made. Perhaps, it .was 
made, but, if so, it has not been mentioned, so far as 
my knowledge goes. 

If a mosquito can be infected by fomites, cases such 
as have been mentioned might be explained under the 
mosquito theory. If the mosquito cannot, be infected 
by fomites and fomites cannot directly transmit the 
disease, how are such cases to be accounted for under 
the theory? C. H. Carson, Jr. 

Savannah, Ga., August 31, i'905. 

Improvement of Fog Horns. 

To the Editor of the Scientific American: 

The numerous collisions which occur between vessels 
at sea during the prevalence of fog, and the narrow 
escapes which we occasionally hear of, but which are 
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generally kept discreetly quiet by captains and vessel 
owners, would seem to show that the system of fog 
horns as at present in use is by no means perfect or 
satisfactory. One defect in them is that, although the 
sound of a fog horn may be heard by the crew of an- 
other ship, there is no means of telling in what direc- 
tion the vessel on which it is sounded is going, or even 
where it is, because fog renders futile all reliable calcu- 
lations as to distance and direction. And again, all or 
nearly all fog horns, I believe, whether on vessels or on 
dangerous points of land, are pitched on the same note, 
which is also conducive to errors, which in some cases 
end disastrously, as, for instance, when the captain 
of the steamer "Montreal," lying in the Straits of Belle 
Isle in a fog some years ago, mistook the fog horn of 
the steamer "Lake Erie" for that of the fog horn on 
Cape Ball, and steaming north to avoid the supposed 
danger of the Newfoundland coast crashed on to Belle 
Isle, when the boat became a total wreck — fortunately, 
without loss of life. 

Now, why should not vessel fog horns be built with 
a musical scale of not less than five notes, and more, 
if necessary. Taking the scale of C major, the notes 
would be C, D, E, P, G. To avoid confusion with light- 
house and shore fog horns, a vessel should never use 
less than two notes, and the order in which these notes 
are sounded should serve to show in what direction 
the ship is moving. As an example of what could be 
arranged : 

The notes C, D would mean "Going due north." 
The notes D, C would mean "Going due south." 
The notes C, E would mean "Going due east." 
The notes E, C would mean "Going due west." 
The notes C, D, E would mean "Going due northeast." 
The notes C, E, G would mean "Going due northwest." 
The notes E, D, C would mean "Going due southeast." 
The notes G, E, C would mean "Going due southwest." 
The intermediate points of the compass, such as NNE, 
SSW, etc., could all be indicated by adding another 
note or two to the scale. This is based on all vessels 
going nortn and east using the ascending scale, and 
those going south and west the descending scale. 

There would be a little difficulty, of course, as re- 
garding sailing vessels that had no steam for sound- 
ing their fog horns, and it would necessitate their 
carrying a supply of horns pitched on different keys 
to be used by the blower in their proper order. 

Such, in briefy are the suggestions I would make, 
and should these ideas or similar ones be utilized with 
the result of making sea-travel safer and freer from 
the risks which now attend it, these few lines will not 
have been written in vain. G. De W. Green. 

Toronto, Canada, August 30, 1905. 

Automobile Notes. 

A number of serious accidents to autos racing on 
the track; — accidents in which several well-known driv- 
ers have been maimed for life — have well nigh put a 
stop to track racing. The risks run are too great, and 
the gains to the makers'of the cars practically nil save 
for the advertising value of a fast car. The speeds 
reached are too great for any short, curved course to 
be traversed in safety, even if it were dustless, which 
is generally anything but the case. Track racing is 
poor, sport at the best, as close finishes are rare, and 
generally only about half the cars entered compete. If 
the energy which has been spent in the promotion of 
race meets is now diverted into the perfecting of the 
regular road machines, there is every reason to believe 
that the greatest good of the greatest number will be 
reached thereby. . 

Although a halt has been called to track racing, road 
racing both here and abroad continues to be more or 
less popular. The second contest for the Vanderbilt 
trophy will be run over a .28.3-mile course on Long 
Island, on. October 14, the course being encircled ten 
times by, each contestant, and there being no controls. 
Five Italian, .French, German, and American cars will 
compete. The American cars will be selected in an 
eliminating trial on- the 23d, .instant. The Richard- 
Brazier cars,- which won the Bennett cup the last two 
years, will not compete, but, a car of the same make 
that won, the 1 Vanderbilt trophy last .year, viz., Pan- 
hard, as well as a Renault, De Dietrich, Darracq, and 
Hotchkiss, are entered. 

, A record 200-mile run? was .made recently from Paris 
to Havre in 4 hours by a 40-horse-power Mercedes car. 
Two well-known New York ladies missed the boat 
train, but, securing an automobile and .two chauffeurs, 
they followed it over the roads. Although the roads 
were very slippery from rain, the car succeeded in 
making Havre in time to catch the steamer, it having 
made but one stop for fuel during the entire distance. 
If it is possible to do so well on roads, how much bet- 
ter time could be made on rails. It would seem as if 
the railway companies would have several automobiles 
adapted to run on their tracks, always ready for use 
in case of just such emergencies. 

The high-speed motor car has at last had a road test 
in which It served a practical purpose, viz,, the de- 
livery of the Paris edition of the New York Herald 
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at the seaside resorts of Trouviile and Dieppe some 
five hours earlier than it was possible to deliver it by 
trains, owing to improper facilities. The newspaper 
was delivered an entire week at each resort, and ■ the 
129 miles between Paris and Trouviile were covered 
one day in 2 hours and 10 minutes. The papers left 
Paris at 4 A. M., and by 6:30 they were on sale at the 
watering place. High-powered Mercedes and Bollee 
machines were used in the two services, and both ran 
perfectly and made very fast time. The latter especial- 
ly made a splendid performance under adverse weather 
conditions. 

An 820-mile French reliability test took place re- 
cently in the south of France and through the Pyre- 
nees Mountains. Marks were awarded on average speed 
between controls, fuel consumption per ton-kilometer, 
speed on the level and on hills, brakes, ease of start- 
in-g, elegance and comfort, the mechanism and the 
chauffeur's management of it, and the condition of the 
car at the finish. Some 50 cars, among which were 
some new French makes and a Spanish car, went 
through the test successfully, and showed themselves 
to be very reliable, despite the fact that heavy rains 
made the roads very slippery a considerable part of the 
journey. One car, which was driven too fast around 
a turn, smashed into a parapet and killed its owner. 

A long-distance -tour for a trophy offered, designed, 
and executed by Prof. Von Herkimer was recently run 
off in Germany. A total distance of 573% miles was 
covered in 3 days, the longest stage being ,from Munich 
to Baden Baden — 222% miles. The second day Nurem- 
berg was reached, and the third brought the tourists 
back to their starting point. Although supposedly a 
tour, this event degenerated into a road race, the ccn- 
testants being enveloped in clouds of dust and having 
scarcely any pleasure. Despite unnecessarily fast driv 
ing, 69 cars finished the tour out of 79 that started 
and 34 of these had no tire or mechanical troubles 
whatever. A 40-horse-power Mercedes won the trophy 
with only 25 marks against it, and a 40-horse-power 
and 60-horse-power Mercedes were respectively .second 
and third. Five English Daimler cars competed and 
made a good showing, one of them being driven by a 
lady. Had tire trouble not counted, there would have 
been a good many more perfect scores. 

The motor bicycle has been receiving a good deal of 
attention lately in America, France, and England. In 
Supplement 1546 we described a motorcycle race that 
was held some months ago in France. Last month the 
Federation of American Motorcyclists conducted an 
endurance contest from New York to Waltham, Mass., 
in which, out of 44 starters, 34 finished, 28 of them 
with perfect scores. An average speed of 15 miles an 
hour was maintained, and not allowed to be exceeded 
by the winners. Among the successful contestants were 
3 Curtis, 3 Wagner, 4 Thoroughbred, 3 Me'tz, 3 Yale- 
California, 11 Indian, and 1 each Tribune and Reliance 
machines. No less than 23 machines arrived exactly 
at 7: 20 P. M. — the earliest minute at which they were 
allowed to finish. The roads were good most of the 
way, but between Springfield and Worcester they were 
.very, sandy, and caused all but the most expert riders 
considerable difficulty in traveling over them. A num 
ber of riders dropped out because of bad falls, and not 
from troubles with their machines. At the meet of the 
Federation, G. H. Curtis (whose two-cylinder machine 
we illustrated in our February 20, 1904, issue) won a 
25-mile road race in 34 minutes, 211-5 seconds; and F. 
C. Hoyt, on a 1%-horse-power Indian bicycle, covered 31 
miles on the Waltham cement cycle track with a fuel 
consumption of 1 pint of gasoline. A six-day motor- 
cycle reliability test; over -a 767-mile course was also 
held in England last month. Out of 32 machines that 
started, 22 finished, some 16 of them with perfect 
scores. The test included the climbing of several long 
grades and a "surprise" stop and start on a hill. Be- 
sides the motor bicycles, several light tri-cars went 
through the run successfully. 



New Land in the Arctic Regions. 

News received from Reikjavik from a member of 
the Duke of Orleans's Greenland party, says the ex- 
pedition discovered a new and unknown land, which 
was named Terre de France, and also discovered that 
Cape Bismarck is part of a large island, and not on the 
mainland, as hitherto assumed. 

After reaching 78 degrees 16 minutes north, the "Bel- 
gica," with the French expedition on board, headed in 
a southeasterly direction. 



Discovery of a k 'N«va" at Harvard. 

A new star, a " nova," was discovered at the Harvard 
Observatory August 31 by Mrs. W. P. Fleming in the 
constellation Aquila, which at 8 P. M. just now is about 
on the meridian and half way from the southern hor- 
izon to the zenith. A "nova" is not a common thing 
in astronomy, though among the most interesting and 
suggestive of phenomena. According to Prof. Picker- 
ing, only eleven of them have been discovered since 
1848, and none at all had been noted in the 178 years 
preceding that date. 



220 



Scientific American. 



September 16, 1905. 




Daisy Shasta, One-Third Natural Size. 



LUTHER BURBANK AND PLANT BREEDING.* 

BY ENOS BROWN. 

To Luther Burbank has been granted the knowledge, 
supreme beyond other men, of the susceptibility of 
plants to vary under the influence of new environ- 
ments, delicate manipulation, and intelligent direction. 
Variations in plants, in color, size, fragranee, or form, 
have been observed by biologists from the first, but 
the phenomenon of change was regarded as a simple 
order of nature and 
an additional in- 
stance of nature's 
lavish endowments. 
That plants could 
be made to respond 
to a dominant will, 
and that the char- 
acter, appearance, 
or habits of a plant 
might be controlled 
or altered, and that 
new ones might be 
created out. of a 
combination of oth- 
ers, was never 
dreamed of or im- 
agined, but all these 
strange things have 
been demonstrated 
as facts in the later 
years of the pres- 
ent generation. 

The theory of 
plant evolution has, 
in a brief period, 

been even more conclusively established than the most 
enthusiastic disciple of Darwin ever conceived to be 
possible. That the scene of these superlatively impres- 
sive manifestations of the power of the mind over the 
natural impulses of plant life should have been devel- 
oped in the farthest West is something to astonish the 
most oredulous. 

It is only ten years since Mr. Burbank began those 
experiments which have lately culminated. For thirty 
years a resident of Santa Rosa, Sonoma County, he 
was perfectly acquainted with all the conditions of 
climate and soil which distinguished this portion of 
California. In ages past a lake spread its broad area 
over this valley, depositing in time a rich alluvial soil 
of great depth. Frosts are of rare occurrence, and 
plant growth, no matter how delicate, is never arrested 
from this cause. In no region is there a combination 
of circumstances more favorable for fullest develop- 
ment or successful experimentation. 

The marvelous results attained are due to nothing 
but rational meth- 
ods, insight, close 
observation and a 
highly developed 
knowledge of 
plant instinct, al- 
together directed 
by scientific at- 
tainments of the 
highest order and 
with a definite ob- 
ject always in 
view. 

It has been es- 
tablished that 
wild flowers are 
stubborn in main- 
taining their orig- 
inal form. In a 
bed of one thou- 
sand, or even ten 
thousand blos- 
soms, for that 
matter, there may 
be but one exhib- 
i t i n g variation. 
The change may 
be upward or 
downward, an im- 
provement or oth- 
erwise. It makes 
no difference to 
the plant breeder. 
One plant suscep- 
tible to change 
has been found, 
and is selected for 
further experi- 
ment. All the re- 
maining plants, 
the unchange- 
ables, are uproot- 
ed and destroyed. 
Upon the one the 



efforts of the breeder are centered. The faculty to dis- 
cern a slight variation in a single plant is an essential, 
the foundation upon which after-results are obtained. 
Let the lover of plants endeavor to exercise this faculty 
and pick out of a bed of a thousand flowers the one that 
differs from all others in color, form or fragrance, and 
then will be understood the fine quality of that gift 
which enables Mr. Burbank to glance over a bed of 
flowers and instantly discern the one variation for 



Hybrid Baldwin Apple, One-Half Yellow, One- Half Red. 



which he is seeking. Minute attention to details is one 
secret of the success attained. Sterilization extends 
not only to the soil in which seeds are planted, but 
to the fertiliser with which the soil is enriched. Hos- 
tile germs are destroyed by boiling the soil. The boxes 
are sterilized by a solution of sulphate of copper. Mr. 
Burbank has correspondents in every part of the world 
where the science of botany is understood or a botanist 
penetrates. Scientific associations everywhere are his 
coadjutors. Persons in every zone forward to him new 
types. For him to look at a seed is to identify it. The 
environments and conditions of growth are understood 
as soon as the home latitude of the plant is ascertained. 
Identical environments of a plant may be imitated, and 
later, by graft or hybridizing, new vigor, which means 
greater power of resistance to lower temperatures, may 
be imparted. A conspicuous instance of this fact is the 
yellow calla, Which is naturally confined to a limited 
area in the sub-tropical regions of South Africa. At 
home it is an extremely fragile plant. By hybridizing 
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and crossing with the ordinary white calla of the United 
States a deep yellow flower has been evolved as hardy 
as the native variety. The first crossing resulted in 
light and dark yellow flowers. Subsequent crossings 
yielded flowers as deep in color as the original. It 
has taken years to develop these ■ qualities in its new 
environments, but there is no reason why the yellow 
should not be cultivated in temperatures where the com- 
mon white now flourishes. To the residents of New 

and Old Mexico, 
Arizona, Texas, and 
Central America 
the qualities, ami- 
able and otherwise, 
which pre-eminent- 
ly distinguish the 
prickly pear need 
not be enlarged 
upon. In the hot- 
houses of the Ncrtli 
small specimens of 
the plant are cher- 
ished as conclusive 
exhibitions of the 
eccentricities of na- 
ture. In its home 
this cactus grows 
to the dimensions 
of trees and is used 
as fences to protect 
the domicile 
against the in- 
trusion of any ani- 
mal, wild or domes- 
tic. Its sharp 
thorns are impregnable to assault. Divested of its 
spines the prickly pear as a food plant has a value 
equaling one-half that of alfalfa. It propagates itself 
with little moisture. Cattle eat it with avidity, but the 
spines, introduced into the intestines, cause death. A 
more conclusive test of the practical value of the the- 
ories of Mr. Burbank, then, in an endeavor to divest 
the prickly pear of its thorns, could not be imagined. 
This he undertook to do, and succeeded. 

In certain parts of Central America there grows a 
species of prickly pear which has no spines or spikes, 
the only thorns with which the plant is endowed being 
the spicules found within the leaves. A plant of this 
variety was set out in the experimental grounds and 
crossed or hybridized with Ave Northern species, pro- 
ducing a type in which the spines were almost elimin- 
ated. Continued crossings produced in the fifth or sixth 
generation a plant completely thornless. Succeed- 
ing efforts resulted in a cactus in which every evidence 
of eve:- a spicule had vanished. The new plant is 

hardy and of vig- 
orous growth. One 
plant in the 
grounds is three 
years old and 
stands eight feet 
high, covering a 
space perhaps five 
feet square. Upon 
it there are one 
hundred and sev- 
enty leaves, and 
the whole plant 
weighs nine hun- 
dred pounds. The 
fruit is of deli- 
cious flavor, some- 
what like the 
pineapple, only 
more delicate. The 
deserts of the 
South may be 
clothed in the 
spineless cactus at 
no late day. Its 
value would be in- 
calculable. 

The magnificent 
crimson poppy, 
which bears a 
flower fully eigh- 
teen inches in cir- 
cumference, is a 
product of hybrid- 
izing the opium 
with the Oriental. 
The first genera- 
tion produced a 
flower having a 
narrow crimson 
streak. In this all 
the pistils except- 
ing those which 
were crimson 
were cut off or 
amputated. These 
seeds were, in due 
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time, planted, and a flower nearly solid crim- 
son bloomed from the stem. Successive ef- 
forts eliminated every other color but the 
one desired. It is the glory of the field; a 
whole garden in itself. It took three or four 
years and many generations to create, but 
the great crimson poppy is now a permanent 
addition to the ornaments of the garden. As 
showing the results of continued crossings, 
in a bed containing hundreds of thousands 
of leaves there could be seen no two which 
were alike. 

The California poppy, Eschscholtzia, natur- 
ally rich, deep yellow in color, by following 
up a rare specimen in which only a vein of 
crimson appeared, has developed a new type 
which is all crimson. 

The fragrant verbena is a product of se- 
lection and crossing. A plant was dis- 
covered in which a trait of ancestry revived 
and exhibited itself in one specimen, which 
was discovered by the plant breeder and its 
fragrance restored. 

The amarylis has been bred into a new 
plant, colossal in size and gorgeous in color. 
Its size has been increased to four times 
greater than the original, and measures from 
eight to ten inches across. 

A wild white blackberry crossed with the 
Lawton produces a much clearer white, and 
is infinitely more productive than the Law- 
ton and of finer flavor. 

The common daisy of the North has, by 
hybridizing and selection, developed into a 
flower four and five times as large as the 
original and many times more beautiful. 
The variations of the new plant are endless. 

The latest wonder to be established at the 
experimental farm are two new types of the 
black walnut tree, and named the Paradox 
and Royal. The first is a crossing of the com- 
mon English walnut with the California, the 
latter between the Eastern and the Cali- 
fornia. In front of the Burbank home there 
are trees of the Paradox, not yet fourteen 
years of age, which measure two feet and 
over in diameter at a height of. three feet 
above the ground. It is claimed that these 
trees are by twenty-five to. fifty per cent, 
more rapid growers than any others known. 
The quality of the wood for finishing is said 
to be very superior, and it takes on a beau- 
tiful finish. 

No one expects a plant to flourish with-' 
out proper nourishment. The plant responds 
quickly to genial culture. In colbr combina- 
tion a new type is found or else the greater 
peculiarities of one of the parents. Color is 
certain waves of light. Soils known as al- 
kali produce colors in which the red is pre- 
dominant. In soils with acid combination 
blue is most conspicuous. 

Permanence of the new types is assured. 
A gain in color, form, vigor, size, fragrance 
or quality, in the direction of variation, once 
secured, is as liable to endure as new var- 
ieties of fruits, berries, and flowers which 
have been established for generations. 

To enumerate all the variations upon estab- 
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A Thornless Cactus Not Yet Deprived of Its Spicules. 




Extreme Form of Blackberry Leaves Produced by Hybridization or 
Two Distinct Species. 




An Amarylis One-Quarter Natural Size. 



lished types built up under Mr. Burbank's 
methods would be impossible. There is no 
end of them. Upon no species of plant life, 
be it flower, berry, or fruit, has crossing and 
hybridizing failed to produce the most won- 
derful changes. When a change is noted the 
avenue is opened for variations in every di- 
rection. Time is the greatest element in all 
plant modifications. • It may take years to 
develop to the full realization of the hopes 
of the plant breeder. Any property, color, 
shape, size, or fragrance may remain dormant, 
to be brought out under the influence of im- 
proved cultivation or the stimulation of some 
influence imparted by the hybridizing pro- 
cess. The best or the worst, qualities of a 
plant may be confined in a single one. The 
expert plant breeder will combine many traits 
in order to produce the type he is' searching 
for. 

The element of precision enters into all 
of Mr. Burbank's operations. The depth to 
which seeds should be planted, nature of soil 
required, the proper temperature, exposure, 
shady or otherwise, moist or dry — all of these 
particulars are observed and recorded with 
infinite care. When the plants appear a care- 
ful selection is made of the most promising. 
These selected plants are never lost sight of. 
Then preferences (for their mute language is 
understood) are humored. If color is the ob- 
ject sought, every other tendency is lost sight 
of but that; so for size, form, or fragrance. 
Later a combination of all these qualities 
may be merged into the one. Cultivation will 
not produce new type, but crossing and hy- 
bridizing almost always will. 

Pollination is effective only at the moment 
selected by the plant itself. To some plants 
the time is when the bees appear. The eve- 
ning primrose selects the time when the 
night moths are abroad. Pollen is sometimes 
applied with the finger; a camel's-hair brush 
is used in the case of certain plants. Pollen 
is gathered early in the morning. Sometimes 
buds are picked and the pollen taken as they 
ripen and open. The plants thus treated 
are tagged and watched and their character 
and habits recorded. It may be years be- 
fore the results of all this care and detail 
are known to a certainty. 

Mr. Burbank expresses himself as follows 
regarding the vast possibilities of plant 
breeding. They can hardly be estimated. 

"It would not be difficult for one man to 
breed a new rye, wheat, barley, oats, or rice 
which would produce one grain more to each 
head, or a corn to produce an extra kernel 
to each ear, another potato to each plant, or 
an apple, plum, orange, or nut to each tree. 

"What would be the result? Nature would 
produce annually without extra cost or effort, 
5,200,000 extra bushels of corn, 15,000,000 
extra bushels of wheat, 20,000,000 extra bush- 
els of oats, 1,500,000 bushels more of barley, 
and 21,000,000 extra bushels of .potatoes. Not 
for one year only, but as a permanent legacy 
for all future generations." 

Truly a wonderful outlook! 







The Two Central Raspberries were Produced from the Two 
Varieties at the Ends by Crossing and Selection. 




Sweet Vernal Grass, Showing Great Variation in Size of Plants 
Grown from the Seed of One Plant. 




Cactus Ready for the Hybridizer. 
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THE GKAND CENTRAL STATION TERMINAL 
IMPROVEMENTS. 

One of the features that render the construction of 
the new Grand Central terminal station a work of un- 
precedented and monumental proportions, is the vast 
amount of preliminary excavation that has to be car- 
ried out before a single track of the station yard,, or a 
single brick or stone of the station building can be 
laid. This excavation amounts to a total of over 2,000,- 
000 cubic yards, a large part of v.'hich is rock. The 
blasting out and digging of this material in the heart 
cf a great city, and its removal and disposal many 
miles from the point of excavation, is in itself a task 
cf huge proportions. 

The vast amount of excavation that is being done at 
the site of the new station is necessitated by the fact 
that the tracks, both of the terminal yard and in the 



two miles in length, below Park Avenue. This tunnel 
will not be enlarged by the addition of more tracks, but 
its capacity for the regular passage of trains will be en- 
ormously enlarged for the reason that the storage yard 
for cars and engines will no longer be at Mott Haven, 
beyond the Harlem River, but will be located within 
the terminal yard itself. This means that the large 
number of empty trains that used to be taken out 
through the tunnel to Mott Haven for cleaning and 
overhauling, will remain in the terminal yard between 
trips, and the present congestion through the tunnel 
will be relieved to that extent, enabling a much larger 
number of regular daily passenger trains to be _ run 
through the tunnel in the twenty-four hours. Further- 
more, the installation of electric traction will render 
the tunnel atmosphere clear, and will enable the trains 
to run under closer headway. 



to Fiftieth Street, where they will open out into the 
main yard, and occupy the space from Lexington Ave- 
nue to a line 100 feet east from Madison Avenue to For- 
ty-third Street, and thence to Forty-second Street the 
station ground will be bounded by Vanderbilt Avenue on. 
the west and for a shorter distance by Depew Place 
on the east. After the station yard has been completed, 
all the cross streets from Fifty-seventh Street to the 
north face of the terminal station will be restored, and 
a driveway will be formed on each side of Park Ave- 
nue. From these streets and driveways it will be pos- 
sible to look down upon the upper deck of the terminal 
yard. Ultimately, however, it is likely that the blocks 
bounded by these streets will be covered by buildings, 
thus entirely shutting in the station yard. Provisions 
for the footings of these buildings will be made during 
the construction of the terminal. 





Erecting a Truss Above the Present Wells Opening; Into the Park 

Avenue Tunnel. 



Note the concrete walls to protect the bases of the columns in case of a derailment. 

Where the Tunnel Opens Into the Yard. 





Costly Underpinning to Carry the Steinway Factory Walls 
During Excavation. 



Construction of I-Beam and Concrete Side Wall of the 
Station Yard. 



THE GRAND CENTRAL STATION IMPROVEMENTS, NEW YORK. 



station itself, will be carried on two levels, one above 
the other, and to the further fact that the whole of the 
double-decked terminal, as thus constructed, will be 
below street grade. The total- average depth of the 
excavation to sub-grade of the suburban tracks on the 
lower deck will be about 35 feet. The area to be ex- 
cavated will extend the total width of Park Avenue 
for a distance of 1,700 feet from' Fiftieth to Forty-fifth 
Street, and it will extend from Vanderbilt Avenue to 
Lexington Avenue from Forty-fifth to Forty-second 
Street. The difficulty of the work will be more fully 
understood when it is mentioned that every cubic yard 
of the total of over 2,000,000 yards has to be taken out 
and removed through the four-track tunnel, which is 
the only means of access to the station, without inter- 
fering with the regular traffic of the road. 

The entrance to the present and to. the future termi- 
nal station is by way of the existing four-track tunnel, 



The new station yards will commence at Fifty-sev- 
enth Street, where the tunnel has been excavated out 
to the full width of Park Avenue — 140 feet. In order 
to enable the turnouts to be made without interference 
from supporting columns, a massive steel truss has 
been erected at this point for carrying the roof of the 
tunnel. Provision against accident at these turnouts 
is further secured by imbedding the lower half of the 
columns in continuous concrete walls. It is expected 
that if a derailment should at any time occur, these 
walls will serve as a shield to protect the columns, and 
also to prevent the telescoping or serious wrecking of 
the cars. This is a safety provision which we commend 
to the consideration of the builders of our future sub- 
ways in this city, in which, at all curves, there should 
he similar continuous concrete walls between adjoining 
tracks. The 140-foot excavation will provide width 
for ten parallel tracks, which will be continued down 



The tracks of the main or upper yard begin to drop 
at Fifty-seventh Street, until they reach a level 15 
feet below the grade of the present tracks. This level 
is continuous over the whole of the yard and through 
the terminal building. At Fifty-third Street the two 
outermost of the ten tracks begin to drop on a two per 
cent grade to the level of the lower deck, which will be 
35 feet below street grade. The excavation for the 
lower level for suburban trains will not extend over 
the full width of the yard throughout its entire length. 
This level will be provided in the station with fifteen 
parallel tracks, and in the station yard with thirty 
tracks. The lower deck excavation will be carried for 
its full width as far north as Forty-eighth Street, 
whence it will narrow gradually to the point where it 
meets the two outermost suburban inclines, that lead 
up to the common level in the tunnel. 

The method of carrying through the work so as not 
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to interfere with existing traffic will be to excavate for 
two or three tr, xks at. the main yard or upper level, 
each side of the approach to the main yard, and put in 
a temporary station for the use of the suburban traf- 
fic on the easterly side of the yard. When this has been 
done a straight section will be excavated right down 
through the yard, and then the western section will 
be taken out. The lower level construction will be 
carried on conjointly with that of the main yard, or 
at least as far as it is possible to do so. The excava- 
tion is being done chiefly by steam shovel. The ma- 
terial is loaded directly on to flat cars, and is taken 
out through the tunnel, and used chiefly in widening 
the embankment of the New York Central roadbed 
sufficiently to provide for a fourth track from New 
York to Croton, a distance of 34 miles. There is also 
sufficient material for adding, if desired, a fifth or sixth 
track roadbed, while a large amount of the material 
has been used for filling in fifty or sixty acres of land 
belonging to the company at Highbridge marshes, 
ground which will be very serviceable for storage pur- 
poses. 

The excavation of the station has called for some 
very careful work in underpinning the 
buildings that front on Park Avenue. 
One of our photographs shows an exten- 
sive piece of needle-beam work put in to 
carry the weight of the Steinway piano 
factory, and is a fair sample of the dif- 
ficulties encountered. The side walls of 
the excavation are formed of 15-inch ver- 
tical I-beams, placed 3 feet 6 inches' be- 
tween centers, with concrete arches turn- 
ed in between. The roof, forming the 
roadways of Park Avenue and the inter- 
secting streets, is formed of 24-inch I- 
beams, with flooring of reinforced con- 
crete or of buckleplate. 

The terminal station was described 
and illustrated in our issue of January 
21 of this year, to which article reference 
is now made for further particulars; but 
it may be mentioned here that the south- 
erly facade extends for 300 feet on Forty- 
second Street, and . the westerly f agade 
for 680 feet on Vanderbilt Avenue. The 
building will also have a frontage on 
Forty-fifth Street of 625 feet, and on 
Lexington Avenue of 400 feet. The sta- 
tion will include a ticket lobby, 90 feet 
by 300 feet, and a prand concourse 160 
feet by 470 feet in length, with a height 
from floor to top of dome roof of 150 feet. 
Our acknowledgments are due to Mr. W. 
J. Wilgus, the vice-president, and to 
Mr. A. B. Corthell, the terminal engineer 
of the New York Central Company, for 
assistance in the preparation of the pres- 
ent article. 
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AN AERIAL ROWBOAT. 

BY E. O. SAWYER. 

A late feature of the attempts to navi- 
gate the air is an aerial rowboat which 
has been constructed by Alva L. Rey- 
nolds, of Los Angeles, Cal. It is com- 
posed of a gas bag whose equator is 
much nearer the front of the bag than 
usual, and a light framework which sup- 
ports the occupant. It is raised and 
lowered, propelled forward and backward 
by the use of a pair of wing-like oars. 

By the use of weights the bag can be 
made to raise just a half pound less than 
the weight of the occupant. Then grav- 
ity is overcome by the use of the oars. 
Any one who understands how to row 
can operate the aerial rowboat. So far 
no experienced aeronaut has ridden in the machine, 
although several hundred people have tried their hand 
at rowing up and down the park where the machine 
is being tested. 

The bag is 37 feet long and 15 feet in diameter at the 
equator. To raise the car and an occupant weighing 
150 pounds, 2,500 cubic feet of gas is sufficient. 

One of the features of the new air-boat is that the 
cost of building a car and bag sufficient to carry one 
person is but a trifle over one hundred dollars. A 
speed of from four to six miles an hour has been at- 
tained by good oarsmen. There is always the draw- 
back, characteristic also of the ordinary rowboat, that 
it is difficult to row against the current, or rather 
against the wind in this case. 



Increasing the Life of Telephone Poles. 

During the past year the Forest Service, in co-oper- 
ation with the American Telephone and Telegraph 
Company and the Postal Telegraph-Cable Company, has 
been making an investigation to find the best methods 
of seasoning telephone poles and of treating them with 
preservatives. 

Fifty green poles were furnished every month to 
each of Ave experimental stations. Bach pole was ex- 
posed to the open air, and was weighed every month 
until it ceased to lose weight. The rate at which 
weight was lost showed the rate of seasoning in differ- 
ent months. 

After one year of seasoning, preservative treatment 
was applied to the poles, beginning last spring. Sev- 
eral different preservatives and three different methods 
of applying the preservatives were experimented with. 
Most of the poles at two of the stations — Wilmington 
and Pisgah, N. C. — were treated by applying the pre- 
servatives with a brush. In a few cases a cap or plate 
was fitted to the butt of the pole and creosote forced 
in with a pump, but with unsatisfactory results. Both 
chestnut and juniper poles were treated by these meth- 




Rowing in the Skies 




Wines of the pott type are made by taking colored 
grapes and crushing and putting them in fermenting 
vats to ferment the same as for making red wines. 
As soon as fermentation has reduced the sugar in the 
must to the desired point (during which fermentation 
color and other matters have also been extracted from 
the pulp and skins), the juice is drawn off, put In stor- 
age cooperage, and fortified. 



The Car and the, Wing-like Oars With Which the Aerial Rowboat is Propelled. 

AN AERIAL ROWBOAT. 



ods. To test the efficacy of the treatment as a prevent- 
ive against decay, these poles, carefully numbered and 
labeled for identification, have been set in an experi- 
mental section of the American Telephone and Tele- 
graph Company, between Savannah and Meldrim, Ga. 
Each treated pole is set between a green and a seasoned 
pole, so that the absolute and relative values of the 
different preservatives will be fully tested. 

The third method of applying the preservative is that 
from which the best results are expected. This method 
was applied to chestnut poles only. At Dover, N. J., in 
addition to the external applications, a number of sea- 
soned poles were treated in an open tank, constructed 
to permit the treatment of 30-foot poles inclined at an 
angle of 20 degrees. In this tank the poles are boiled 
in creosote for several hours. They are then either 
shifted to a tank of similar construction containing 
cold creosote, in which they stand for several hours, 
or are left in the hot oil to cool down gradually. This 
treatment covers the pole with creosote to a distance 
of from 8 to 10 feet from the butt. Up to this time a 
penetration of one inch and an absorption per pole of 
35 to 40 pounds of creosote have been obtained. 
Changes in the method of operation are almost daily 



increasing the depth of penetration and amount of ab- 
sorption. This is the first apparatus of this character 
constructed in the United States for impregnating the 
butts of telephone and telegraph poles, and the suc- 
cess which is being attained with it indicates the prac- 
ticability of its widespread adoption in commercial 
practice. 

Since the life of such poles is determined by the de- 
cay at the ground line, only the sectioa from the bot- 
tom of the pole to about two feet above the ground 
line needs to be treated. Creosote is expensive, and if 
the whole pole must be treated the added years of ser- 
vice may not compensate for the outlay — it may be 
cheaper to use two untreated rather than one treated 
pole. But if an effective method of treating not more 
than 8 or 10 feet of a pole can be found, there is every 
reason to expect that treatment will prove profitable 
to the users of poles as well as an economy of forest 
material. 

■»•«-■» 

The Delay of Old Age. 

In the August issue of the Buffalo Medical Journal, 
Dr. Charles G. Stockton deliberates on a topic that is 
of interest.to all mankind, namely, the 
consideration of what may be done to 
postpone age and to render it more toler- 
able when it no longer is avoidable. One 
of the aspects of the subject that de- 
serves especial consideration, says the 
author, is the improvement in the nutri- 
tion of the aged as the result of good 
teeth. In his opinion it is doubtful ii 
we fully appreciate how much the den- 
tists have contributed to good health and 
longevity. Thereupon he pays his com- 
pliments to the oculists and observes: 
"Who can estimate the additional re- 
sources both of usefulness and happiness 
secured through the discovery of spec- 
tacles and the operation for cataract? 
Useful eyesight contributes much toward 
good health and long life, for the reason 
that it permits of a continued interest 
in living which otherwise would be lost. 
. . . Perhaps no one factor is so im- 
portant in maintaining courage and 
health in old people as the creation and 
continuance of some keen interest in 
life." With reference to the time-worn 
but neglected subject of arterial disease, 
Dr. Stockton states that much may be 
done in the earlier steps of arterioscle- 
rosis (a hardening of the arteries) if in- 
telligent study be given to the individual, 
to his habits of life, to his excesses, and 
to his deficiencies. Emphasizing the im- 
portance of judging and correcting the 
disturbed balance between assimilation 
and waste, the doctor observes that there 
are successful methods of lessening .the 
extent of auto-intoxication and of widen- 
ing the field for the play of nutritional 
processes. He points to the fact that mid- 
dle age often brings luxury and at the 
same period the contracting arteries nar- 
row the field of physiologic activities. 

In considering the question of what 
may be done to make old age more toler- 
able, the author gives it as his opinion 
that most of the derangements from 
which the aged suffer can be classified cr, 
belonging distinctly to pathology. Ho 
fears there exists a tendency among 
physicians to dismiss these matters as 
necessary corollaries of senility without 
giving them that careful consideration 
which similar processes receive in 
younger patients. Those who make a 
specialty of senile diseases seem to agree that com- 
plaints of the aged arise for the most part from toxic 
causes, and there is good reason for believing that this 
toxic state which underlies the decadence of senility 
takes its origin for the most part in the colon. This 
organ harbors an immense number of bacteria leading 
to fermentations, putrefactions, and the production of 
alkaloids, fatty acids, and toxins which man has to com- 
bat for the length of his mortal days. 

In concluding his very interesting paper, the au- 
thor says: "The indications are obvious. In addi- 
tion to the usual measures for improving the general 
circulation, old people are benefited by systematic col- 
onic lavage, stimulating baths with superficial massage, 
prescribed pulmonary gymnastics, and an abundant 
drinking of pure water." 



Superheating is being forced to 554 deg. F. on the 
Prussian State railroads. When steam is superheated 
to 500 deg. F., a saving of 16 per cent in steam and 12 
per cent in fuel can be obtained, as compared with sim- 
ilar locomotives using saturated steam, the greater 
saving in water than in fuel being due mostly to the 
prevention of losses caused by condensation. 
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A RESPIRATORY APPARATUS FOR FIREMEN. 

BY ARTHUR INKER5LEY. 

An ingenious respiratory apparatus for the use of 
firemen has been invented by Mr. Charles E. Chapin, a 
mechanical draftsman who lives in Berkeley, Cal. It 
consists of a hood lined with oiled silk to cover the 
head and an air cylinder which is strapped on the back. 
The cylinder is divided into three chambers, carrying 
under a pressure that can be regulated enough air to 
last an hour. The air is conducted by a rubber tube 
to the headpiece, the exhaled air passing out through a 
valve before the mouth. 
The fireman can get 
enough air to fill his 
lungs comfortably but 
cannot expend the sup- 
ply in a short time, as 
he might be tempted to 
do if he became fright- 
ened. The main supply 
of air comes from the 
outer cylinders, the 
middle one being small- 
er and to be drawn 
upon only after the 
other two are exhaust- 
ed. The apparatus can 
be adjusted on the back 
in half a minute, and, 
as it weighs only 23 
pounds, it does not im- 
pede the fireman in his 
work. 

A test of the appar- 
atus has been made in 
the presence of the fire 
chief of San Francisco. 
A man equipped with 
:he apparatus entered a 
room filled with the 
fumes of burning sul- 
phur and worked there 
for a full hour, coming 
out with his throat and 
lungs perfectly free. 
The fire commissioners 
of San Francisco will 
have a practical demon- 
stration of the appar- 
atus, which is simple 

and not likely to get out of order. If on further test 
it proves satisfactory, it will be adopted by the San 
Francisco fire department and, doubtless, by the fire 
commissioners of other cities and towns. 



asking them to build engines, compound or otherwise, 
for trial on the Great Northern. In accordance with 
this decision, a contract was, toward the end of last 
year, placed with a private firm for a powerful, experi- 
mental, four-cylinder, balanced compound locomotive of 
the "Atlantic" type, to be built from designs submitted 
by the builders. The placing of this order by the Great 
Northern Railway Company is rendered all the more 
interesting by reason of the fact that all the leading 
British railways have for many years past made it a 
practice to build and repair all of their locomotives at 




A Hood Lined with Oiled Silk Covers the Head of 
the Fireman. 

A RESPIRATORY APPARATUS FOR FIREMEN 



THE MOST POWERFUL EXPRESS LOCOMOTIVE IN 
GREAT BRITAIN. 
Although not one of the largest, in point of track 
mileage, the Great Northern Railway is one of the 
most important of British railways, as it forms an 
important connecting link in the East Coast route be- 
tween London and Scotland. Among the British rail- 
ways, the Great Northern was foremost in the adoption, 
for its fastest passenger traffic, of the well-known "At- 
lantic" type of locomotive, a considerable number of 
which have, during the past three or four years, been 
introduced into service. Although these "Atlantic" 
simple locomotives are generally regarded as being well 
abreast of the times, and represent some 35 per cent 
more power than the engines they replaced, yet the di- 
rectorate of the company, acting upon a suggestion 
made by their locomotive engineer, some short time 
ago took the unusual step of issuing invitations to lo- 
comotive builders, specifying the duty to be done, and 



their own works — the private locomotive establish- 
ments of Great Britain being left to deal only with the 
work required by the smaller railways of Great Britain, 
and also locomotive contracts for the British colonies 
and for foreign delivery. 

The new four-cylinder balanced ".compound" of the 
Great Northern Railway Company has quite recently, 
been completed, and, by the courtesy of the builders, 
the Vulcan Foundry, Limited, we are enabled to repro- 
duce the photograph and give the following particulars 
illustrating this unique type of British express engine. 
As will be noticed from the engraving, the engine 
is of rather unusual proportions for a British railway, 
and happens to be not only the heaviest, but also the 
largest locomotive of its type ever built in Great Brit- 
ain for operation over a British railway. The high- 
pressure cylinders are 14 inches in diameter, the low- 
pressure cylinders are 23 inches in diameter, and the 
piston stroke in each case is 26 inches. The driving 
wheels are- 6 feet 8 inches in diameter on tread, the 
diameter of center being 6 feet 2 inches. The boiler 
barrel has a length of 11 feet 11 inches, with an outside 
diameter of 5 feet 1% inches, the thickness of the 
plates being 11/16 of an inch. The total heating sur- 



face is 2,514 square feet, to which the tubes (which 
number 149 and are 2% inches in diameter outside, 
with a length of 12 feet 4 inches and of Serve steel) 
contribute 2,344 square feet, and the firebox the remain- 
ing 170 square feet. The working pressure is 200 
pounds per square inch, and the grate area 31 square 
feet. The copper firebox has a length of 9 feet, a width 
of 4 feet IO14 inches, and a depth at the front of 6 feet 
iy 2 , inches and a depth at the back of 4 feet 9 inches. 
It was restricted in size on account of the smoke 
troughs in the running sheds, and also the coaling plat- 
forms on the Great 
Northern Railway, and 
it was for these reasons 
that the "Belpaire" pat- 
tern firebox, which *had 
been originally design- 
ed for this locomotive, 
could not be used. The 
engine, it is of interest 
to note, has been fitted 
with a starting valve, 
which is so designed as 
to admit steam, at a re- 
duced pressure, to the 
receiver at starting. The 
screw reversing gear is 
designed so as to permit 
the cut-off in one cylin- 
der, or set of cylinders, 
to be varried indepen- 
dently of that in the 
other. This insures that 
the. expansion shall be 
reasonably shared be- 
tween the cylinders, and 
prevents undue rise of 
pressure in the receiver, 
with the resulting ex- 
cessive stresses, on the 
low-pressure piston. 
The motion may be re- 
versed from any posi- 
tion in one gear to the 
corresponding one in 
the other by moving 
one handle, and there is 
no possibility of jam- 
ming the screw, as in 
some of the other ar- 
rangements now in use. The engine, exclusive of its 
tender, weighs 80 tons. The tender, which is of the 
Great Northern Company's own standard pattern, is 
carried on six wheels, each 4 feet 2 inches in diameter, 
has a capacity of 3,670 gallons of water and space for 
5 tons of fuel, and weighs 45 tons, so that the new 
four-cylinder compound has an aggregate weight on 
metals of 125 tons. The engine is now being submit- 
ted to a series of exhaustive trials on the Great North- 
ern Railway Company's main line. 

Compound for Anatomical Preparations. — Mix first, 
hot, 16 parts of wheat flour beaten with as much cold 
water, and add 32 parts of boiling water, with 2 parts 
of pulverized gum arabic dissolved in 4 parts of boiling 
water, and boil the mixture over a gentle fire. On the 
other hand, dissolve 2 parts of pulverized alum in 4 
parts of boiling water, and pour, stirring, into the first 
mixture, which is to be kept on the fire. After perfect 
homogeneity has been secured, add 2 parts of acetate 
of lead dissolved in 4 parts of boiling water. Finally, 
stir energetically and add about 1.50 parts of corrosive 
sublimate. This compound is antiseptic, but it must 
not be forgotten that it is poisonous. — Cosmos. 



An Air Cylinder is Strapped on the Back of the 
Fireman. Enough Air is Carried to Last an Hour, 




Cylinders: Diameter, 14 and 23 inches by 26 inches stroke. Driving wheels, 80 inches diameter. Heating surface, 2,514 square feet. Steam pressure, 200 pounds. Weight of engine, 80 tons ; 

tender, 45 tons. 

THE MOST POWERFUL EXPRESS LOCOMOTIVE IN GREAT BRITAIN. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

COMMON-BATTERY DOCK-OUT TELE- 
rilONE. — M. F. Boone, Peru, Ind. This in- 
vention consists in the novel construction and 
arrangement of the electromechanical parts 
and their cooperating circuits, in which when 
the line is clear and no party is talking a 
lock-out electromagnet at a subscriber's sta- 
tion connected between the earth and a wire 
leading through an impedance-coil to one side 
of the battery will be inoperative ; but if a cir- 
cuit be established between the two lines 
(through a telephone bridged on the line, for 
instance) then all the subscribers' lock-out 
-electromagnets connected as described become 
operative to lock-out. 

ELECTRICAL BINDING-SCREW OR TER- 
MINAL. — M. Boucher 22 Rue Alphonse de 
Neuville, Paris, France. The invention relates 
to an electrical binding-screw or terminal de- 
signed to facilitate the insertion of the con- 
ductor, and to completely protect its stripped 
end, to insure a perfect electrical contact, and 
to resist any stress to which the conductor 
may be accidentally subjected, the device if 
made principally of insulating material being 
capable of insuring a connection completely 
insulated from its surroundings whatever may 
be the diameter of the conductor clamped 
therein. 



Of Interest to Farmers, 

PLOW.— J. Beard, Westport, Cal. In the 
present patent the invention refers to plows, 
and more particularly to the shape given to 
the same in order to enable it to cut a com- 
paratively wide furrow with small draft upon 
the horse and without liability to foul when 
used in sticky soil. Upon actual trial Mr. Beard 
has found that the plow cuts as claimed above 
and without additional fatigue upon the part 
of the horse or other animal drafting the plow. 



Of General Interest* 

METALLIC WINDOW.— S. U. Barr, New 
York, N. Y. In the present patent the object 
of the inventor is the provision of a new and 
improved metallic window which is simple and 
compact in construction, completely air-tight 
and dust-proof, and arranged to permit con- 
venient opening. and closing of the sash. 

SHOE-LACE FASTENER.— C. Delano, Val- 
paraiso, Chile. In the present patent the in- 
vention relates to boots and shoes and its ob- 
ject is the provision of a new and improved 
shoe-lace fastener arranged to securely hold the 
ends of the shoe-lace or tie-string in position 
without requiring the tying of knots. 

FENCE. — J. C. Chiber, Texas, Wis. The 
fence comprises the combination, with a base- 
piece having a series of holes in its side, and 
a post pivoted thereto, of fence-panels extend- 
ing in opposite directions from the post and 
lapped upon the same, an eyebolt passing 
through the panels and the post and serving 
to secure them together, and a brace pivotally 
connected with the eyebolt and having its free 
end bent laterally at a right angle, whereby 
it is adapted to engage the holes in the base- 
piece. 

COPY-HOLDER.— Ione Hartley, Nashville, 
Tenn. The invention in the present patent 
relates to devices for holding copy, and has 
for its principal objects the provision of a 
holder which will efficiently support copy in 
various forms and which may be readily ad- 
justed to permit this or to meet the particular 
requirements of the user. 

HOSE-SUPPORTER.— E. S. Dorman, Plain- 
field, N. J. The aim of the inventor is to pro- 
vide a supporter made entirely out of metal 
and in two pieces only, the construction being 
such that it is light, durable, and economic 
and will automatically fit to any leg without 
alteration or adjustment, and also to provide 
a device which will be cool when worn, and 
which will in no manner interfere with the 
circulation of the blood. 

ORE-ROASTING KILN.— J. McNar, Catons- 
ville, Md. In the present instance the inven- 
tion is an improvement in ore-roasting kilns, 
and particularly in kilns designed for use in 
extracting sulfur from pyrites in the manu- 
facture of sulfuric acid. The slabs forming 
the arches of the fire-places may be made of 
fire-clay, soapstone, or similar material. 

HARMONICA OR MOUTH-ORGAN.— H. H. 
Neilson, Perth, Ontario, Canada. The inven- 
tion refers more especially to harmonicas or 
month-organs of that type in which a longi- 
tudinally-slidable mouthpiece is employed upon 
the instrument for the purpose of facilitating 
the playing as well as preventing soreness of 
the lips of the player by abrasive, contact of 
the lips with portions of the instrument in the 
act of playing thereon. This class has many 
disadvantages and objections, such as, too 
much friction between instrument and mouth- 
piece, unpleasant tingling of the lips in play- 
ing, impairment of musical tones, etc., which 
Mr, Neilson's invention overcomes. 



Hardware, 
NUT-HOLDING WRENCH -A. Schurr, Jr., 
Lloyd, Mont. An object of this inventor's im- 
provement is to provide novel means for un- 
screwing the nut from an axle-spindle, so that 
the vehicle-wheel thereon may be removed for 
a lubrication of the axle-spindle, and also for 
a replacement of the wheel and nut on the 
spindle without directly handling the nut, thus 



avoiding soiling of the hands with the lubri- 
cant usually smeared over the nut. 



Household Utilities. 

BEDSTEAD.— C. H. Gasau, New York, N. 
Y. This invention hr^ reference to improve- 
ments in bedsteads, an object being to provide 
a bedstead of novel construction that may be 
readily adjusted as to length, that may be 
quickly changed to form a crib, and that may 
be compactly folded for storage or transpor- 
tation. 



machines and mechanical Devices. 

APPARATUS FOR CUTTING PLASTIC 
MATERIAL. — W. Niebtjr, Jr., New York, N. 
Y. This device cuts plastic material into 
blocks or) cakes. It is especially intended for 
cutting small cakes of butter from a large 
mass, and by means of the improvement cakes 
of any size may be rapidly cut without hand- 
ling the cakes in any way. This is a decided 
advantage over the devices heretofore com- 
monly employed for the purpose, since when 
the small cakes are formed handling of the 
cakes may tend seriously to misshape the cakes 
of butter. The present is a continuation of 
this inventor's copending application formerly 
filed. 

. TRANSOM-LIFTER.— J. W. Nefp, Morgan- 
town, W. Va. The object had in view by Mr. 
Neff is the provision of means and devices 
adapted for working or lifting transoms which 
may not only be cheaply manufactured, but 
simple in construction and effective for easy 
working of pivoted or swinging transoms and 
windows in general having similar modes of 
attachment to their support. 



Prime movers and Their Accessories. 

WAVE-MOTOR.— F. S. Keyes, Warren, 
Mass. In this patent the invention relates to 
apparatus for utilizing the energy of such 
movements in large bodies of water as waves. 
Its principal objects are the provision of an 
apparatus of this character in which the in- 
termittent movement will be transferred into 
a continuous force by integrating the energy 
of successive waves and different parts of the 
same wave. 

STARTING-CRANK FOR EXPLOSIVE-EN- 
GINES. — W. H. Schoonmaker, Montclair, N. 
J. This crank is adapted especially for use in 
connection with internal-combustion engines in 
manually starting or "turning over" the same. 
Heretofore a common disadvantage, and danger 
have existed in the backward turns of the' en- 
gines, due to premature explosions during the 
starting operation, thus causing the crank or 
starting device to be violently torn from the 
hands of the operator and frequently injuring 
him. The invention overcomes this by provid- 
ing a crank which as the engine "kicks back" 
automatically releases its connection with the 
engine, so that the engine-shaft may perform 
one or more revolutions without carrying the 
crank with it. 

STEAM-BOILER. — G. O. Sturtevant, Athol, 
Mass. Mr. Sturtevant's invention is an im- 
provement in steam-boilers, and with his con- 
struction of boiler and support he is able to 
secure a maximum of heat, since all the ra- 
diation from the furnace-wall is utilized in 
heating the water. The radiation from the 
boiler is also utilized to a considerable extent. 



Railways and Their Accessories. 

RAILROAD-TRACK.— E. F. Seider, Upper 
Sandusky, Ohio. The inventor's object is to 
provide together with other improvements, 
novel devices for securing the rail-fastening 
spikes in connection with a metal rail-support- 
ing plate. He is able to fasten a rail to a 
metal tie or sleeper, the latter to be a substi- 
tute for the wooden tie now generally em- 
ployed. The tie prevents rails from spreading 
and rails may be laid more readily and uni- 
formly, and require no gage in order to get 
proper width of track and keep it in line. Bal- 
last can be packed around the tie so it will 
not creep or slide. Tie is made of any length, 
and where switches are run in the ties can bo 
made any lengths and fasteners applied to any 
part of top plate to secure, the rails. 

SPEED AND DISTANCE INDICATOR.— 
E. Schultz, Berlin, Germany. This invention 
consists in alternately and at equal intervals 
of time coupling and uncoupling a pointer to 
and from a rotating shaft, speed of the shaft 
being proportional to speed of traveling to be 
measured and the said pointer being adjusted 
to return automatically to its zero position 
under spring-pressure or by gravity or the like. 
More than one pointer can be used, in which 
case they are preferably so operated that one 
is coupled to the shaft at the moment at which 
another pointer is uncoupled from the latter. 
It may be used on railway-vehicles or other 
vehicles, also as a tachometer, or in cases 
where converting a rotary movement into rec- 
tilinear or circular movements rising from and 
falling to zero again. 

Pertaining to Recreation. 

TOY.— O. Hammaiilund, New York, N. Y. 
The inventor provides a number of blocks hav- 
ing magnets therein. The blocks are prefer- 
ably placed in a box, closable at will. In con- 
junction with the box he employs a device, a 
"detector-tube," which comprises a tubular 
body with a freely-mounted magnetic needle 
therein. By placing the blocks in the box and 
holding the detector over the same the needle 



will be actuated by the variously-positioned 
magnets in the box, and if the positions of the 
needles which correspond to the particular 
blocks has been memorized he can tell the lo- 
cations of blocks within without removing the 
cover of the box. 



Pertaining to Vehicles. 

DUMPING-WAGON.— C. Carroll, Chicago, 
111. In this case the invention is an improve- 
ment in dumping-wagons, and has for an ob- 
ject, among others, to provide a novel con- 
struction for supporting the screws and the 
traveling nuts for operating the lifting-rods 
connected with the body. The construction 
avoids exerting the weight of the load upon 
the screws in such manner as to bend the 
same downwardly, and will be found very ef- 
fectual. 

WHEEL. — P. J. Caesar and E. Schell, St. 
Paul, Minn. The object in this instance is to 
construct a resilient wheel which will wholly 
or partly avoid the necessity of springs on the 
vehicle with which the wheel is used. TTais 
end is attained by a certain peculiar connec- 
tion between the spokes and rim of the wheel, 
which involves a spring or cushion and which 
results in a resilient action between the spokes 
and rim. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business ana Personal ttlants. 



READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. I11 every case it is neces- 
sary to give the number of the inquiry. 
MUNN «fc CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 'J'^43.— For manufacturers of springs. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 7SJ44.— Wanted, the names of a few 
exporters of rosin. 

' " [J. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7245.— For makers of keyring tags 
and dies for marking the same. 

Drying Machinery and Presses. Biles, Louisville, Ky. 

Inquiry No. 7246.— For manufacturers of patent- 
ed, mailable household articles. 

2d-hand machinery. Walsh's Sons & Co., Newark, N J. 

Inquiry No. 75J47.— For manufacturers of liquid 
carbonic acid. 

Perforated Metals, Harrington & King Perforating 

Co., Chicago. 

Inquiry No. 7248.— Wanted, the addresses of ma- 
nufacturers of window sash locks. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 

Inquiry No. 7249.— Wanted, a compressed air Are 
alarm whistle. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 7250.— Wanted, a portable acetylene 
gas mine lamp. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 7251.— Wanted, the names of Brown 
machinery makers. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 7252.— For manufacturers of paper 
bag machinery. 

WANTED.— Patented specialties of merit, to manu- 
facture and market. Power Specialty Co., Detroit, Mich, 

Inquiry No. 7253.— For manufacturers of furni- 
ture, also of goods which can be sold by mail. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7254.— For machinery used in mak- 
ing artificial granite or marble, as, tor instance, cement 
blocks with a facing or veneering, or crushed marble 
which can be polished, same as solid marble. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, 111. 

Inquiry No. 7255.— For a device to measure and 
fill cans. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No, 7256.— Wanted, the name and ad- 
dress of the makers of the steel termed " Invar." 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 KastSOth St., New York. Write to-day. . 

Inquiry No. 7257.— For makers of a collapsible 
box or barrel to be used for crockery in large packages. 

WANTED.— The patents or sole agency for Britain 
and France, of new machines and articles used in the 
Brewing and Allied Trades. Highest references given 
and required. State best terms with full particulars to 
"Wideawake," care of Street's Agency, 30 Cornhill, 
London. England. 

Inquiry No. 7258.— For manufacturers of heavy 
felt, such as felt shoe soles are made of. 

Inquiry No. 7259.— For manufacturers of large 
springs, such as are used for large music boxes, clocks, 
etc. 

Inquiry No. 7260.— Wanted, prices of machinery, 
and also estimate on complete outfitfor the manufac- 
t ure nf soap, to produce from 3,000 to 15,000 pounds a 
day of 10 hours. 

Inquiry No. 7261..— For dealers in the Fe beards- 
ley Axle Cutter, or the Beardsley Axle and Thread 
Cutter. 

Inquiry No. 7262.— For a machine for making 
round toothpicks. 

Inquiry No. 7263.— For manufarturers of leather- 

lx)^rd or other leather composition, likely to use pow- 
dered leather or leather turnings. 

Inquiry No. 7264.— For manufacturers of bon- 
bons and tondants. 



Notes 





and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office.. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9763) W. A. W. asks: Will you 
please inform me what number of watts will 
be consumed per hour by one T. H. constant- 
current series open arc on 50 volts and 9.0 
amperes? A. A lamp consuming 9.6 amperes 
at 50 volts will in one hour consume 480 watt- 
hours (9.6X50). A watt-hour is one watt 
exerted for one hour. Your lamp uses 480 
watts all the time it is lighted. Meters gen- 
erally register watt-hours ; 480 watts for one 
hour are 480 watt-hours. The question as you 
put it cannot be answered. Watts alone do 
not imply time. The time must be specified. 
Your lamp consumes 480 watts for any time it 
is lighted. In one hour it therefore consumes 
480 watt-hours of electrical power. See 
Swoope's "Practical Electricity," page 218, 
price $2. 

(9764) A. A, B. asks: I wish to ask 
through your paper if it is not possible for 
the manufacturers of incandescent light bulbs 
to complete the bulb without having to form 
the little, sharp point on the rounded end*. 11 A. 
Incandescent lamp bulbs are made without any 
point upon the large end. They may be had 
from dealers in electric supplies. 

(9765) C. L. H. asks: Can you tell 
me if any one makes an electric arc that could 
be used as a "blowpipe? Something after the 
diagram sent. I wish to use it to melt small 
amounts of platinum. A. It is not difficult 
to arrange an electric arc blowpipe for melting 
metals, or soldering, in the manner your sketch 
shows. We should use the current which 
passes through the carbons for the magnet. 
Put the magnet of a few turns of wire in 
series with the carbons. Adjust the number 
of turns of wire and the distance of the magnet 
from the arc to produce the blowing power 
required. The apparatus is so simple that no 
special instruction is required for setting it up 
or operating it. 

(9766) J. W. M. says: Would be 
glad to have you publish a decision of the fol- 
lowing dispute : One party claims that a piece 
of iron, stone, or a piece of wood water-soaked 
until heavy enough to sink below the surface, 
would sink to the bottom of the ocean, no mat- 
ter what the depth is at the point the object is 
placed in the water. The other party claims 
that they would remain suspended in the water 
at varying depths from the surface depending 
on their specific gravity, the iron even not 
reaching the bottom in the deeper parts of the 
ocean. A. A body which will sink at all in 
water will sink to the bottom. Sea water is 
compressed but 44 millionths by one atmos- 
phere, and at higher pressures it is com- 
pressed less. Metals are more compressible 
than water. Hence it is seen that a piece of 
metal will have its density increased more as 
it sinks than the sea water will, and it will 
sink faster as it sinks deeper. 

(9767) C. H. B. asks: Will you 
please tell me whether or not the angle formed 
by the sun's rays with the earth's surface at 
forty-five degrees of latitude, when the sun is 
directly above the equator, is forty-five degrees? 
I ask this question to settle a difference of 
opinion. A. In latitude 45 deg., when the sun 
is vertically over the equator its rays make an 
angle of 45 deg. at noon with a horizontal 
plane ; but not at any other hour of the day. 

(9768) J. E. B. asks: Please answer 
the following questions. They are of great 
importance to your reader. 1. Is force an in- 
herent property of matter? 2. Is life a force, 
differing from gravitation or chemical affinity 
only in degree? Or is it an entity, separate 
and independent of matter? 3. Are life, soul, 
and fo'rm identical? If not, what is the dif- 
ference? 4. Is the brain the reasoning organ, 
or the organ of that which reasons? 5. Is it 
the quantity or the quality of brain, or both 
quality and quantity of brain combined, that 
are responsible for the degree of reasoning 
power possessed by the individual ? 6. Can 
animals be hypnotized? If not, why not? A. 
The questions which you submit are truly of 
great importance, but they can hardly be 
classed as scientific questions in a physical 
sense. They are rather metaphysical or philo- 
sophies', and olio's answers would be very 
powerfully influenced by his general views upon 
philosophy. We should hesitate to project a 
discussion of these matters into our columns, 
since when one has given his answer, his an- 
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swer is simply his opinions, and another has as 
good a right to differ as to agree. We think it 
is generally held that force is not inherent in 
matter, since the same amount of matter can 
have different quantities of force at different 
times. For example, water in the forms of 
ice and steam possesses very different amounts 
of force from what it has as water. At abso- 
lute zero matter has no heat energy. It is 
probable that some hold the material view of 
life, that it is similar to ordinary forces, but 
that is not our personal view. We think too 
that the brain is the organ of a being who 
reasons, acts, and controls his own actions, 
for which he is held responsible both in law 
and morals. This view seems to us to be funda- 
mental to the existence of the state and nation 
as well as to morality. So too we should say 
that quality of brain is more controlling than 
quantity, although very small brains are usual- 
ly indicative of low intelligence. No balance 
can determine the qualities of a brain com- 
pletely, any more than a scalpel can separate, 
or dissect life from the living being, and say, 
"I have found it." We believe that animals 
can be hypnotized. 

(9769) J. W., writes: I always like 
to read the Scientific American, but I must 
take exception to the article, "The Pigmies of 
the Congo," of August 5. I cannot see how 
you can use such apodeictic statements regard- 
ing the long-exploded theories of evolution. I 
think that is not worthy of the Scientific 
American. Again, we have had now ad nause- 
am about reasoning cats. Animals (brutes) 
cannot reason, simply because they have no 
rational soul. The brain can think no more 
of itself than an ax can chop of itself — both 
are but instruments in the hands of an indi- 
vidual that Jcnotvs how. A. We note with re- 
gret your criticisms of certain expressions in 
a recent article regarding pigmies, and also of 
the letters from correspondents showing re- 
markable instances of intelligence in animals. 
The printing of a letter from a correspondent 
does not in any way commit the paper to an 
indorsement of the views contained in the let- 
ter. The correspondence column is the prop- 
erty of the correspondents, and very frequently 
matter appears there to which the editor would 
personally most emphatically dissent. It seems 
to be the inalienable right of Americans to an 
expression of their opinions in print, and we 
are quite willing to grant some space to such 
free expression. We feel sure tha.t good comes 
of it. However, with reference to the remark- 
able instances cited, we simply ask why deny 
to a quadruped a mode of action which is 
granted to a human being under similar cir- 
cumstances. If a young child jumps up and 
opens a door wi the manner the cat did, with- 
out any instruction, we should call it remark- 
able and an act of reason. The difference is 
not far to seek. The cat goes no further ; the 
child does. Animal reason is narrow in range, 
and cannot be indefinitely developed. Nor can 
the child's, for that matter. But the human 
limitations are far beyond those of the ani- 
mah We believe that our view is shared by 
many scholars. As to the hypothesis of evolu- 
tion, while we do not elect ourselves defenders 
of it or of any other special mode of the pro- 
duction of the present state of life on the earth, 
we must say that our acquaintance with the 
colleges and the professors of biology in them 
leads us to think that evolution is now more 
firmly believed by those whose studies give 
them the right to an opinion about it than it 
ever has been. We do not know a professor of 
biology who is not an evolutionist. Doubtless 
the pendulum of thought in this direction is 
not yet at rest, and will swing to and fro so 
long as mind remains active, but it seems cer- 
tain that the old beliefs have no longer the 
hold upon scholars that they had previous to 
the publication of the "Origin of Species" by 
Mr. Darwin. We are not biologists, but as 
careful observers of the trend of science we 
think we rightly represent the state of present 
opinion. 

(9-770) J. B. A. says: In "Notes and 
Queries" No. 9544 asks for rule for calculat- 
ing power of gas engines, and the answer gives 
the rule which answers a question that I would 
have asked sooner or later, but I wish to go a 
little farther and ask : How do you proceed 
in making the "actual brake test" for horse- 
power in gas engines? I bought an engine 
rated at 2V 2 horse-power, and they wrote me, 
after shipping, that the engine developed near- 
ly 4 horse-power actual brake test. A. In or- 
der to make a brake test of an engine, it is 
necessary to construct on the flywheel of the 
engine a Prony brake, which acts on the prin- 
ciple of the one shown in the drawing. Two 




pieces of wood are clamped about the pulley In | 
such a way that the friction can be increased 
or decreased, as desired, by tightening the bolts. 
if the pulley is large, very often a number of 
ropes are used in place of the lower clamp in 



such a way that, they may be tightened by 
means of screwing up a bolt from the pulley. 
One of the arms is extended a considerable dis- 
tance, so as to allow its farther end to rest 
on a knife edge on the platform of a scale, or 
else be attached to a spring balance. In order 
to make tests, the screws of the brake are 
tightened until the engine is carrying the full 
load that it is able to carry without having its 
speed reduced too much. The pressure which 
the arm exerts on the platform scale is 
weighed, and the number of revolutions which 
the engine makes per minute is counted. Dur- 
ing the test it is often necessary to have some 
means of applying water to the pulley to pre- 
vent its becoming too hot. The horse-power is 
figured by the following formula : Horse- 
power = 6.28 times the weight on the scale in 
pounds times the length of the arm measured 
from the center of the pulley to the knife edge 
in feet, times the number of revolutions per 
minute, divided by 33,000. 

(9771) F. W. C. asks for a liquid pol- 
lish for metals. A. Try the following: 
Peroxide of iron (jewelers' 

rouge) 20 parts- 
Rotten stone 20 parts 

Infusorial earth 20 parts 

Oxalic acid 1 part 

Palm oil sufficient. 
Vaseline sufficient. 

Oil of mirbane sufficient to perfume. 
Pulverize and mix, go proportioning the palm 
oil and vaseline that you have a liquid suffi- 
ciently "thick" to hold the powders in suspen- 
sion. We would remind you that the prepara- 
tion of polishes, simple as it seems, is an art, 
and, like every other, requires a certain amount 
of practical experience, as well as a knowledge 
of the materials entering into the composition 
of the polishing mixture used, and of their pre- 
paration for use. To attain a high and uni- 
form grade of polish, the materials must be re- 
duced to a very fine and uniform powder. One 
single grain of the material larger or sharper 
than the rest will produce scratches that in- 
terfere with the finish given the metal. To 
make sure of your jewelers' rouge being free 
from dust and grit, prepare it fresh, as follows : 
Make a solution of iron sulphate (copperas), 
and another of oxalic acid. Add the latter to 
the former, as long as it throws down a pre- 
cipitate. Filter off the liquid, and wash the 
residue on the filter with repeated charges of 
water, and dry. When dry, place in a suit- 
able container, and heat gently. It soon i 
nites and burns until only an impalpable pow- 
der is left. This is the polishing material. 
The infusorial earth must be freed from sand, 
grit, etc., and reduced by grinding to a con- 
dition similar to that of the iron peroxide. 
The rotten stone and acid must also- be pow- 
dered. If care and attention be given to these 
details, you can scarcely fail to get good re- 
sults. 

(9772) L. L. L. asks: Why do all 
dummy advertising clocks in front of jewelry 
stores read 8 o'clock and 17 minutes? A. The 
time on the dummy watches used by jewelers 
is the exact time when Abraham Lincoln was 
assassinated. 

(9773) F. B. W. asks: Can you ex- 
plain the phenomenon of the Aurora Borealis? 
A. We cannot explain the theory of the Au- 
rora Borealis. The most we can do is to state 
the view held by the best scholars concerning 
it. To begin with, highly heated metals • or 
carbon send out numerous minute particles 
with high velocities. These particles are called 
corpuscles, or electrons. They are known to 
carry charges of negative electricity, and to 
move with a very high velocity. It is reason- 
able to regard the sun and other stars at their 
enormous temperatures as sources of such par- 
ticles, which move in mighty streams through 
the celestial spaces. When such particles 
strike a rarefied gas they render it luminous, 
as is seen in vacuum tubes. Such luminosity 
is associated with the discharge from the nega- 
tive electrode of these tubes and has a name, 
— "cathode rays." In the upper air these 
corpuscles from the sun may well be consid- 
ered to produce luminous effects, such as the 
auroral light. Arrhenius first suggested this 
theory of the aurora, but it is now quite gen- 
erally adopted. Duncan's "New Knowledge," 
price $2, page 238, gives it in some detail. It 
is also to be found in Thomson's "Conduction 
of Electricity through Gases," price $4. 

(9774) J. T vv\ says: As a subscriber 
of your paper for a number of years, I take 
the liberty of asking a few questions in regard 
to the Corliss engine. First, what power would 
be developed with a 24 x 36 cylinder with 90 
pounds steam pressure, speed 90 revolutions 
per minute? Also, 100 revolutions per minute; 
115 revolutions per minute ; 125 revolutions per 
minute? Same size cylinder and steam pressure 
to govern in each case. It has also been stated 
by one of our leading manufacturers in this 
city that the above engine equipped with an 
inertia shaft governor and double eccentric, 
running at a given speed per minute with 100 
pounds steam pressure would develop 300 horse- 
power ; while the same engine equipped with a 
double eccentric and an ordinary flyball Corliss 
governor would develop, with the same steam 
pressure and speed, 500 horse-power. To my 
mind th.is is absurd, but he is so positive, and 
a business man of some prominence, would you 
kindly give me your opinion? In other words, 
why should an ordinary Corliss governor give 
200 horse-power more than an inertia shaft 
governor under the same conditions? What 
has the governor to do with the developing of 




Foot and 
Power 
Screw Cutting 



"Star" 
Lathes 



Automatic 

Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. .A. 



Mm 




Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 

Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 



§ Price 
III $1-00 




Nickel Plate Road Excursions to Denver 
and the Pacific Coast. 

Tickets to Denver and return on sale August 29th to 
September 3d inclusive. Final leturn limit October 7th. 

Tickets to Portland and return on sale daily until 
September 2rfth. (iood return limit. Stopover privi- 
leges. These tickets may be routed through California 
in one direction at slightly higher rate. For further 
particulars write A. W. Eccxfistone, O. P. A., 385 
Broadway, New York City. 



PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

MUNN & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St.,Washington, D.C. 



THE MIDGET DYNAMO OR MOTOR 

Price as shown §y.50 

Without Hand Power $4.50 

Price includes full instructions for the care of tVe 
machine and for performing 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been on the 
market over ten years and has been 
gradually developed to Hs present 
state of perfection . 

EL.BRIDGE ELECTRICAL MFG. CO. 

Water St., ELBRIDGE, N. Y., U. S. A. 




K, BARNES 

ELEVEN-INCH SCREW 

[CUTTING LATHE 

For foot or power as 
wanted. Has power 
cross feed and com- 

Sound rest. A strictly 
igh grade, modern 
tool. Ask us forprint- 
ed matter. Descriptive 
circuLars upon request. 
B. I\ BARNES CO. 

Rockfbrd, III. 

European B'anch, 149 Queen 

Victoria St., London, E. C. 

DoWlsclHHicks? 

If so our catalogue will interest 
you. Sent free. New styles. 
New sizes. liberal discounts. 



THE CUSHMAN CHUCK ■WORKS 

Chucks Exclusively Hartford, Conn. 





WOLVERINE 

SELF STARTING AND 
REVERSING 

Gasoline Marine Engines 

3 to 18 horae power. Launches 
18 to 75 ft. Write for catalogue. 

WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U. S. A. 

Brooklyn office, 97 22d St. 



PALMER 

MARINE and STATIONARY 

MOTORS 

a and 4 CYCLE 

are no experiment, as they jg 
are in successtul operation §|| 
in all parts of tbe world. ||| 

Launches in stock. ^ 

Send for Catalogue. 
PAiaiER BROS., 

Cos Cob. Conn. 
New York Office. 34 W. 26th St, 




TheWONDER DYNAMO-MOTOR 

Most Complete Little Machine Made 

Lights lamps, runs motors, decomposes 
water, etc. Output twelve watts, wound 
for any voltage up to ten. Has laminated 
rmtuiinrc, making the most efficient little 
motor or' its kind on thd market. Will 
run on 110 volt ciriuit. Weight, 4 lira. 
Height, 5 inches. Send stamp for cata- 
logue. Agents wanted everywhere. 

THE R. M. C0RNWELL CO. 

406 South Salina Street, SYRACUSE, N. T., U. S. A. 




ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual sim pliciiy 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See SCIENTIFIC 
American supplement, No. 1202. Price 10 cents by 
mail from this office, and from ail newsdealers. 




92 S. 



THE "LEADER" 

H.P. Gasoline Auto=lVlarine Engine 

Built like a watch. Beautifully Finished. Accu- 
rately Constructed. Light, Strong, Reliable and 
Noiseless in operation. Suitable for launches 
from 15 to Id feet in length. Price complete, 
$75.0" net, no discount. Thoroughly guar- 
anteed. Perfect Speed Control. Complete 
descriptive catalogue upon application. 

MANUFACIUKED BY 

CLAUDE SINTZ. 
front St., Grand Kapids, Mich. 



power? A. The horse-power which an engine 
of any given size will develop at a given boiler 
pressure and speed will depend entirely upon 
the point of cut-off, or, in other words, upon 
the friction of the stroke during which steam 
is being admitted to the cylinder. It is possible 
to have the cut-off so. early that the average 
pressure in the cylinder -during the stroke will 
be nearly zero. On the other hand, it is pos- 
sible to have the cut-off so late that the aver- 
age pressure in the cylinder during the stroke 
will be approximately equal to the boiler pres- 
sure. The maximum economy with the Corliss 
engine is attained when the cut-off is about 30 
or 35 per cent of the stroke ; and the cut-off 
under maximum load should not be later than 
40 per cent or 45 per cent of the stroke when 
an economical engine is desired. With cut- 
off at one-third of the stroke, the main effec- 
tive pressure in the cylinder would be about 
4-10 of the boiler pressure, or, in the instance 
that you mention, 36 pounds, and the horse- 
power at 90 revolutions would be 

22 x 24 x 24 x 86 x 2 x 36 x 90 

= — -: — ;-— = 265 horse-power. 

7 X 12 x 3500 

At other speeds, the power would be in propor- 
tion to the speed ; thus : At 100 revolutions, 
horse-power equals 294; at 315 revolutions, 
horse-power equals 339 ; at 125 revolutions, 
horse-power equals 368. At the steam pressure 
of 100 pounds, and the cut-off mentioned above, 
the horse-power would be 11 per cent greater. 
If the cut-off comes later in the stroke than 
estimated above, the mean effective pressure 
would be greater and the horse-power corre- 
spondingly greater. It is, therefore, perfectly 
possible that the statement made to you by the 
manufacturer to whom you refer is entirely cor- 
rect. The range of cut-off with an inertia shaft 
governor is not nearly as great as the range 
which is possible with the ordinary flyball gov- 
ernor. The latter type of governor might 
easily permit a cut-off sufficiently late to allow 
the engine above mentioned, at a boiler pres- 
sure of 100 pounds and a speed of 100 revolu- 
tions per minute, to develop 500 horse-power. 
With this late cut-off, however, the engine 
would not be wroking with great economy. 

(9775) E. E. asks: How is the focus 
of a concave lens determined? Is it the radius 
of a circle, or half the radius of the curvature? 
Please inform me as to both piano and double 
concave. A. All foci of concave lenses are 
virtual. For a biconcave lens of glass, whose 
index of refraction is 1.5, with the same radius 
of curvature on each face, the principal focal 
length is equal to the radius of curvature. F'or 
a plano-concave lens of the same glass, the 
principal focal length is equal to twice the 
radius of curvature. In these respects the con- 
cave and convex lenses agree, excepting that 
the focal length of concave lenses is negative. 
The formula for determining focal length of 

1 1 1 

concave lenses is — . = — . 

f V V' 
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The present voluminous, hut extremely in- 
teresting work is from the pen of an American 
who, as a student of mid-African affairs for 
the past seven years, and a close observer of 
the rapid progress toward complete civiliza- 
tion now being made in that part of the 
world, feels it to be his duty to lay before his 
countrymen the true and complete story of the 
conception, formation, and development of the 
Congo Free State. The motive prompting the 
writing of this hook, which is of a character 
such as to have entailed much laborious and: 
careful work, is to be found in the fact that 
during a period of several years there has been 
an organized campaign against the Congo 
Free State. The author, who is a Fellow of 
the Royal Geographical Society and a mem- 
ber of the New York bar, was in a position, 
because of a residence of several years in the 
United Kingdom, to observe the development 
of this movement. In the course of an in- 
terview with the King of the Belgians, the 
author frankly stated that he wished to have 
access to all the documents of the Congo ad- 
ministration office, for the purpose of writ- 
ing an impartial book that would place the 
public in possession of the true facts regard- 
ing the affairs of the Congo. The King gave 
the author access to the offices of the Congo 
administration, where many weeks were spent 
in translating and copying documents. That 
the work is an impartial one may be judged 
from the fact that it is written by an out- 
sider to the controversy, and that neither the 
manuscript nor the proofs were submitted to 
any person connected either directly or indi- 
rectly with King Leopold, the Congo Free State, 
or the Belgian government. 
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the Stars. By Thomas Edward 
Heath. London: King, Sell & Old- 
ing, Ltd., 1905. Price, $2. 
The author of this book, while converting 
for his own information the parallaxes of a 
long list of stars from seconds of arc to light- 
years, discovered a very suitable scale for 
stellar differences. After collecting all the 
information obtainable as to stellar parallaxes 
and magnitudes, he has written this small 
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American Supplement 1359. 
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Scientific American Supplements 1425, 
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in Scientific American Supplements 
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SELENIUM AND ITS REMARKABLE 
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Scientific American Supplement 1430. 
The paper is illustrated by numerous en- 
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. L,ANGLEY. A painstak- 
ing discussion by the leading authority on 
Aerodynamics, of a subject of value to all 
interested in airships, Scientific American 
Supplements 946 and 947. 

LANGLEY'S AERODROME. Fully de- 
scribed and illustrated in Scien tific Ameri- 
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trated description of a lamp having a metal- 
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rican Supplement 1522 by an expert. 
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tific American Supplement 3522. 
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volume In order to enable the general reader 
to appreciate the glory and magnitude of the 
stars. The book contains two stereoscopic 
views of the stars, which may be cut out and 
used in any stereoscope. It also contains, 
among other chapters, several on the Stars and 
Space ; Our Stellar Universe ; Stellar Magni- 
tudes and Parallaxes ; and the Sun Power of 
the Stars. As the author expresses it, his 
book is intended to be an "itinerary or road- 
book to the stars." Although -he does not 
vouch for its accuracy, it is founded upon the 
best ■ stellar parallaxes obtainable. The novel 
method of appreciating the distances is based 
upon Mr. Heath's discovery, that "if the dis- 
tance which light travels in one year be rep- 
resented by one mile, then the distance of the 
earth from the sun will be represented by one 
inch on the same scale." With this principle 
as a basis, it is possible to construct a model 
or diagram in which the solar system and the 1 
stars of known parallax can be shown in such 
a way that our minds are able to form a clear 
conception of the whole. This is attempted 
in the present volume, which has several dia- 
grams worked out on this scheme. The book 
will be readily appreciated by the merest tyro 
in astronomy. 
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Acid and its derivatives by electrolysis, re- 
ducing oxalic, E. von Portheim 798,920 
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A. L. Laska .... 798,807 

Acid, making dialkylbarblturic, J. Altschul. 798,863 

Air moistener, E. Jordan 798,904 

Amusement apparatus, C. V. Johnson 798,966 

Anesthetic generator and mixer, D. D. Wei- 
sell 798,852 

Annunciator, Oadden & Gemmill 798,659 

Arm support and brace, J. C. King 798,734 

Assay furnace, W. W. Case 798,949, 798,950 

Atomizer, J. Kranz 798,802 

Automobile steering gear, S, J. Macfarren.. 798,813 

Awning, ventilating, S. H. Voorhees 798,756 

Ax poll, C. A. Benton 798,867 

Axle cutting and trimming machine, R. F. 

Wright 798,722 

Bail-ear, T. B. Burgert 798,658 

Bait, artificial, J. D. Sherbrook 798,836 

Baling press, W. T. Hulscher 798,679 

Baling press, W. H. Gray 798,782 

Barber's chair attachment, A. D. Kandle.... 798,905 
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J. L. Sheppard 798,630 

Battery. See Storage battery. 

Bearing, ball, E. Klahn 790,008 

Bearing, self -oiling, E. A. Strause 799,020 

Bed spring, J. S. Click 798,762 

Bee smoker, H. Root 798,982 

Beer heater, condenser, and continuous 

doubler, combined, J. J. Corcoran 798,724 

Bell, electric, C. J. Schwarze 799,017 

Bell or like device, electric, C. J. Schwarze 799,016 

Belt tightening device, J. J. Pealing 798,824 

Billiard cues and the like, apparatus for me- 
chanically chaiking, C. I. Miehaelson. . . . 798.914 

Binder, laose leaf, H. R. Wood 798,650 

Binder, temporary, W. F. Stevens 798,753 

Binder, temporary, II. E. Wendland 798,854 

Binder, temporary, A. C. Hafely 798,899 

Blast device, pneumatic, G. G. Nightingale. 798,919 

Blasting powder, W. A. Gill 798,780 

Blocking machine, W. H. Webb 798,937 

Boat, M. Green 799,000 

Boat hoisting and lowering mechanism, F. 

S. Pett 798,973 

Bodkin, I. M. Geisler 798,726 

Boiler furnace, steam, J. J. Le Due 798,684 

Boilers, composition for the removal of scale 

fr,m steam, L. W. Thompson 798,715 

Bookbinding and locking device, A. J. Han- 
sell 798,961 

Bot*le, A. H. Riggs 798,628 

Bottle capping machine, H. Robinson 798,981 

Bottle closure, H. Dickinson 798,885 

Bottle, dispensing, C. B. Forsyth 798,775 

Bottle, non-refillable, J. C. Turney 798,640 

Bottle, non-refillable, R. E. Stipes 798,712 

Bottle, non-refillable, O. E. S. Azzoni 798,941 

Bottle washing and conveying machine, C. 

V. Tunelius 798,986 

Boundary stone or post, Xj. Weilandt 798,851 

Brakes to vehicle and other wheels, means 

for applying, G. Eisenkramer 798,891 

Brick, fire, R. O. Hayt 798,788 

Brick, jamb, A. Geary 798,779 

Buckle, C. W. Hamilton 798,605 

Bucklfl, C. S. Comstock 798,763 

Buckle, B. Jacob 798,796 

Building block mold, J. A. Johnson 798,798 

Bull's eye, C. B. Bosworth 798,656 

Buoy for locating sunken vessels, A. Hattan 798,787 
Burglar alarm, pocket electric, H. A. Kreh. 798.803 

Burner, C. R. Lindsay, Jr 798,811 

Butter, manufacture of renovated, F. H. 

Stanley 798,837 

Cabinet, kitchen, E. Ramsey 798,978 

Can cover lock and seal, milk, F. A. Ariens 798,758 

Cap, P. A. Conne 798.877 

Car and engine replacer, F. J. Fewings.... 798,894 

Car. coupling, E. C. Washburn 798.646 

Car, dump, J. S. Stevenson 798,711 

Car fender, P. Luther 798,911 

Car floor frame construction, railway, J. M. 

Waugh •. 798,849 

Oar, railway, E. J. Sattier 798.629 

Car, sleeping, D. S. McEwing 798,820 

Car track clearer, street, V. Chisholm 798,874 

Cars along railways, control of apparatus 
governing the passage of, H. W. Grif- 
fin 798,784 

Cars, deck sash opener for railway, J. Kress 798,909 
Cars, etc., driving gear for motor, E. J. de 

Normanville 798,746 

Cars, dust and smoke conveyer for, I. A. 

Putnam .' 798,977 

Cars, life guard to be applied to electric 

tram, H. Lambelle 798.968 

Carpet sweeper, A. Grossman 798,765 

Ceilings; implement for attaching hangers 

to, J. R. Reynolds 798.703 

Cement block machine. A. Burkholder 798,947 

Cement block press, Harry & Shaw 798,900 

Cement brick-making machine, W. F. Con- 
rad 798,599 

Chain welding machines, chain holding de- 
vice for, R. Muller 798,692 

Chair fan attachment, rocking. J. Segar... 799,018 
Chairs, folding canopy attachment for, W. 

B. McMahon 798,82:! 

Chimney cap, 0. F. Prichard 798,700 

Chuck, reversible, D. E. Kempster 799,006 

Churn, J. K. Beazell 798,592 

Closet heating apparatus, outdoor, E. O. 

Reed 798,625 

Coal separator, J. Pollock 798,622 

Coal storing and screening apparatus, L. K. 

Hewitt 798,791 
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Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
Half Morocco. Post Free. 



Of Receipts, 
Notes &nd ^ 
Queries. ^* 




This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
nave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. ' 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, §1.00 

postpaid. 



Home Mechanics 
for Amateurs 



This 
BE 



V1KOIIANJCS 
AMATIillBS 



- -j 



book has achieved an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the " only " way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 



370 Pases .126 Engravings Price $1.50 



TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE n. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustrations. Cloth Bound, Postpaid, 
$5.00. Half Morocco, Postpaid, $7.00. 
EXPKK1 MENTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
thiswork. Mr. Hopkins 
decid ed some month s 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that ihe many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 

fwmm^mi^sm mss!9!&&m»'t.uiwLwmu.i or der to make it thor- 
9H oughly up-to-date, and 
I with this object in view 
J some 200 pages have 
f been added. On ac- 
count of the increased 
size of the work,.it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 




Pra c tical Poin ters 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS 

An Elucidation of the Best Methods Employed by the 

Mos t Successful Inve n tors in Handling Their Inven tions 

By F. A. &RESEE, M.E. 

144 Pages. Cloth. Price, $1.00. 



JUST PUBLISHED 

Scientific American 
Reference Book 

l£mo. 516 Pages. Illustrated. 6 Colored 
Plates. Price $1.50, postpaid 

The result of the queries of 
three generations of readers 
and correspondents is crystal- 
lized in this book, which has 
been in course of preparation 
for months, tt is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters ot interest tc everybody. 
The book contains 50,000 facts, 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
"Scientific American Refer- 
ence Book " has been compiled 
after gauging the known 
wants of thousands. It has 
been revised by eminent sta- 
tisticians. Information has 
been drawn from over one ton 
of Government reports alone. 
It is a book of everyday refer- 
ence- more useful than an en- 
cyclopedia, because you will 
find what you want in an in- 
stant in a more condensed 
....„ _ form. Sixty years of experi- 

ence alone have made it possible for the publishers of 
The Scientific American to present tothe purchasers 
of this book a remarkable aggregation of information. 

MUNN &. COMPANY 
No. 361 Broad-way, New Yorh City- 




Coil manipulating machine, E*. J. Mcllvried 798,918 

Colter, plow, J. F. Cone '. 798,875 

Combing machine cylinder, Meyer & Perrin 798,913 

Combustion chamber, J. F. Wentworth 798,855 

Concentrators, separating and sizing at- 
tachment for, H. J. A. Smith 798,632 

Concrete receptacle mold, J. A. Johnson... 798,797 

Condenser, Janes & Lane 798,902 

Contact breaker for sparkers, W. J. Coch- 
ran 798,992 

Conveyer system, overhead, J. F. & D. J. 

McKay 798,822 

Cooler. See Water cooler. 

Corn husker, G. W. & C. E. Goss 798,959 

Corn husking implement, G. W. & C. E. 

Goss 798,958 

Corset, E. West 798,719 

Corset, apparel, D. Kops 798,967 

Cuff holder, O. J. High 798,963 

Current motor, A. Wiebke 798,648 

Curtain pole support, S. M. Ferguson. . . . . . 798,999 

Curtain poles and cornices, attachment for, 

S. Kamin 798,732 

Curtain roller, G. J. Record 798,624 

Damper regulator, time, A. B. Ferdinand... 798,771 

Deodorizing apparatus, J. B. Sutherland 798,840 

Desk, sheet metal, F. B. Stevens 798,634 

Discharging apparatus, rotary, J. J. Power.. 798,699 

Door alarm, J. Swan 798,638 

Door opening and closing device, automatic, 

Prahl & Kistner 798,976 

Door, rotating, L. C. Hansen 798,786 

Doors, windows, etc., fastening for, J. M. 

Newall 798,694 

Dowel joint, B. C. Rockwell 798,706 

Dredging apparatus, G. E. Turner. 798,639 

Drum, air heating, G. E. Leonard 798,809 

Drum, rotary, J. F. Dornfeld 798,886 

Duplicator, S. Forster 798, 7T4 

Dye and making same, blue azo wool, A. L. 

Laska 798,808 

Dynamo governor, C. A. Eck 798,770 

Edge trimming machine, B. F. Mayo 798,617 

Egg beater, W. R. Marie 798,613 

Electric heater, F. O'Hanlon et al 798,747 

Electric switch, M. Miller 798,915 

Electric wire carrier, automatic, F. E. Det- 

chon 798,602 

Electrical conductor conduit, W. C. Robin- 
son 798,748 

Electrolytic process, C. Hering 798,790 

Electromagnets, machinery for making, R. 

Varley 798,641 

Elevator, J. J. Schwob 798,927, 798,928 

Engine, R. P. Moodie 798,817 

Engine spark ignition device, explosive, T. 

B. Rennell 798,702 

Engines, etc., shed for, D. MacPnerson. . . . 798,814 

Evaporating apparatus, W. E. Jaques 798,681 

Excavator, dumping, E. T. Callahan 798,596 

Fan, mechanical, A. E. Hovey 799,004 

Fastener, snap, E. D. Simons 798,708 

Fastening bolt and door check, combined, 

A. M. Johnson 798,965 

Faucet, soda water, F. A. Sylvestre 798,714 

Feeding mechanism, automatic, R. N. 

Cranford 798,881 

Fence, A. Frost 798,604 

Fence post, M. E. Johnson 798,730 

Fence post, T. Berntson 798,945 

Fence post, M. K. Blackburn 798,946 

Fence post mold, Fulkerson & McElroy 798,777 

Fence stretching device, wire, J. Harris 798,962 

Fence tie, wire, J. M. Gilmer 798,781 

Fence, wire, T. Litwiller 798,685 

Fender, W. J. Birchell 798,593 

Fender, L. Carlson 798,872 

Filling device, C. Skyum 798,637 

Filter, J. E. Mannix 798,741 

Fire extinguisher, Poole & Bartlett 798,623 

Fire truck, J. Derx 798,666 

Fish trap, C. A. Gee 798,670 

Fishing bob or float, A. C. Persing 798,620 

Fishing reel, F. J. Rabbeth 798,701 

Flushing device, D. B. Strickland 798,713 

Fly and mosquito gun, R. Petersen 798,825 

Fly catcher, O. Ziener 798,858 

Frame construction, metallic, J. A. Lund- 

stedt -. 798,738 

Furnace, G. Machlet 798,739 

Furnace for the manufacture of iron sponge, i 

G. Grondal 799*001 

Game apparatus, MacDonald & Johnson 798,610 

Game apparatus, E. R. Howard 799,005 

Gas bracket, T. Smith 798,631 

Gas burner, W. M. Welch 798,647 

Gas burner tip, E. Kersey 798,799 

Gas generator, acetylene, J. J. Graf 798,672 

Gas generator, acetylene, E. M. McGee 798,821 

Gas generator, acetylene, L. P. Powell 798,829 

Gas heater, J. Knoernschild 798,801 

Gas making apparatus, J. Leede 799,009 

Gas meter, Caffaro & Bracco 798,948 

Gate. See Mine gate. 

Gate, J. Coffits 798,663 

Gate, J. Dalrymple 798,766 

Gate, T. V. Van Pelt 798,846 

Gearing, frictional, Lindgren & Faust 798,737 

Gearing, power transmitting, J. L. Kunz... 798,735 

Glass decoration, T. Ott 798,972 

Glass, shaping, F. L. O. Wadsworth 798,642 

Glass sheets, manufacture of, F. L. O. 

Wadsworth 798,643 to 798,645 

Golf tee and blank therefor, O. R. Coast 798,952 

Grain separator, D. D. Nofziger 798,971 

Greenhouses with supporting columns, ad- 
justable clip for connecting purlins in, 

G. M. Garland 798,669 

Guns, ejector mechanism for shot, J. H. La 

Fave 798,806 

Guns for small ammunition, means for 
adapting the Krag and other bolt, Ben- 
nett & Burton 798,866 

Guns, side pull firing gear for, S. A. S. 

Hammar 798,727 

Hair drying and warming apparatus, porta- 
ble, Heath & Robey 798,677 

Ham compressing apparatus, H. A. Kurlfinke 798,805 

Harrow, C. Shabley 798,983 

Harrow, disk, A. C. Lindgren 799,012 

Harvesting machine, bean, C. Baer 798,590 

Harvesting machine, cotton, J. F. Appleby. 798,651 

Hat pin, E. L„ Scott 798,707 

Heating system, S. V. Sharood 798,984 

Heddle and heddle frame, W. S. Lackey 798,736 

Heel nailing machine, H. Briggs 798,594 

Hinge, O. Corrigan 798,879 

Hoisting and conveying apparatus, C. J. Al- 
len 798,861 

Holder, P. F. Denning 798,601 

Horseshoe, C. Conn 798,598 

Hose coupling, Itrich & Lutz 798,795 

Hose shut-off and door opener, combined, P. 

Pirsch 798,827 

Humidifier and air moistening apparatus, S. 

W. Cramer 798,880 

Hygroscope, H. E\ Wetherill 798,938 

Illuminating apparatus, electric incandes- 
cent, G. B. Francis 798,954 

Incubator, F. C. Perkins 798,697 

Index head, II. R. McGregor 798,970 

Indicating apparatus, S. W. Marvin 798,614 

Insecticide, W. E. Everette 798,603 

Insulating electrical conductors, machine 

for, C. H. Hawkins 798,606 

Insulator, heat, E. Kunz 798,804 

Internal combustion engine, J. F. Duryea.. 798,995 

Invoice recorder, S. Guthman 798,960 

Journal box, lubricating, J. Rogers 798,922 

Keg, beverage. L. Baroch 798,942 

Knitting machine, circular," E. A. Hirner... 798,792 

Lacing point, belt, D. Daniels 798,664 

Ladles, etc.. pouring device for, R. Schneider 798,834 

Lamo socket, electric, G. B. Thomas 798,932 

Leather and leather cloth, manufacture and 

water-proofing of, P. C. D. Castle 798,951 

Leather treating machine, L. J. Hirt 798,678 

Leather, etc., trimming mechanism for, B. 

F. Mayo 798,616 

Letter box alarm, automatic, C. D. Tucker. 798,933 
Level and carpenter's square, combination 

spirit, C. G. Weatherly 798,717 

Level, spirit, C. G. Smith 798,709 

Lime, hydrating, J. Thomlinson 798.755 

Linotype machine, P. T. Dodge 798,994 

Linotype machine, I). S. Kennedy 799,007 

Loading and unloading device, W. B. Elliot 798,998 

Locomotive draw bar, C. E. Mentzer. 798,745 

Loom pattern mechanism, R. Crompton 798,764 

Loom picker sticks, hunter for, A. Allen, Jr. 798,860 
Mail bag for carriers' delivery, J. Q. Taylor. 798,754 
Map casi\ C. E. Case 798,873 






Threeofthel906ModeIs 




Type G 

_ The Big-Little Car 

S-passenger Touring Car, weight, 1300 pounds; 35 miles an hour. $1,800 

FRANKLIN 

Type G, the new Big-little, Shaft-drive, Three-speed, 
Four-cylinder, Air-cooled, Side-door car carries 4 or 5 
people over American roads more miles in a day or a 
year — and safer, easier and cheaper than any other car 
but a Franklin. 

Small in weight, bulk and operating cost. Big in capacity and 
performance. A 12 "Franklin-power" engine which delivers up more 
actual "go" than the average car of 20 horse-power rating. Con- 
struction, material, springs and air-cooling that make all the power 
available on all roads all the year. 

Costing 50 per Cent more per pound to build than any other make 
of car and yielding 100 per cent more comfort, safety and enjoyment. 

Type D. High-power Touring Car 

This is another 1906 model, 20 "Franklin-power'''' car. We could not build 
enough last year to supply the demand. This year we have brought it to a point that 
nothing with 4 cylinders or less can get by it for mileage, comfort* or economy. 

Type E. 12 Franklin-power Runabout 

All three cars show a few detail improvements over our former models : Brake and clutch 
levers put forward — so that the driver gets in and out easily. Force-feed, wire-belt oiler on the 
dash. Ball bearings on rear axle and transmission. And more effective brakes. 

But not a single change or departure from the time-tried and victorious principles which 
make Franklins the coming standard American type. 

" The Motor Car of the Future " 



Send for book which describes all our 1906 models. 



H. H. FRANKLIN MFG. CO.. Syracuse, N. Y. 



M.A.L.A.M. 



V. S. A. 



LIQUID PISTOL 




Will stop the most vicious dog 
(or hi tin) without permanent in- 
jury. Perfectly sa£e to carry without 
danger of leakage. Fires and recharges by 
■pulling the trigger. Loads from any liquid. No cartridges 
requiren. Over 10 shots in one loading. All dealers, or by 
mail, 50c. Rubber-covered holster &c. extra, 

PARKER, STEARNS & SUTTON, 226 South St., NewYork 




A MONEY MAKER 

Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 
THE PETTYJOHN CO. 

615 N. 6th Street, Terre Haute, Ind. 



PAN-TOG A GENTLEMAN'S 
rHIl I UU DRESSING CHAIR 

wmch presses and creases your trousers while 
you sleep. Provides an improved hanger for 
coat and vest, a handy place for slippers or 
Buoes. This chair will positively prevent 
baggy krees by 500 lbs pressure in- 
stantly applied. Your clothing will 
appear as fresh every morning; 
as 1 I just from the tailor's. Saves its 
coat in 6 months arjd will last a life- 
time. Indispensable in a gentleman's 
apartment. Rice within reach of 
all. Write today for illustrated 
descriptive folder and price, 
CENTRAL MANTEL CO. 1812 OHveSt., St. Louie, Mo. 





You Have a Telephone In 
Your Office, Of Course 



Have you one in your home? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 
tract Dept., for full information 



New York Telephone Co. 15 Dey Street 



"ANATOMY OF THE AUTOMOBILE" 

By DR. DYKE 

Contains full descriptions, detailed mechanical 
drawings and full operating instructions for all 
standard American automobiles and several 
foreign cars. Diagrams of Electrical Con- 
nections. Full descriptions and drawings of 
successful Airships. Three books in one. •ver 
'■00 pases and 300 illustrations. Invaluable^ to 
the auto owner, agent, repairman and intending 
purchaser. Price, postpaid, $2.50. 
Synopsis sent on request. Get our catalogue 
of auto supplies. 

A. L Dyke Auto Supply Co., Olive and Walton Sts„ St, Louis 

Kobt. F. iiKiTTON, I'res. and Mgr. Roy F. Britton, Sec. and Treas. 




Jfo Fooling Jiround 

Business is business with our 

HACK-SAW BLADES 

They can always be found "on he job.'' Tbeyarethin 
and hard, built for use in rapid work— very rapid. 
Finest hot-rolled sheet steel u.3ed in their manufac- 
ture. For prices and sizes, see our catalogue. 
G00DELL-PRATT COMPANY Greenfield, Mass. 




SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 

Used for polishing machinery, cutlery, 
and edsre tools of all binds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing, rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 
The Springfield Tire and Rubber Co., 
Springfield, Onto, U.S.A. 



"The groves were God's first temples.' 



SEPTEMBER 
IN THE 
ADIRONDACKS 



No finer place in September can be 
found than the Adirondacks. The air 
is cool and bracing, the scenery 
beautiful, and they can be reached 
in a night from Boston, New York or 
Niagara Falls. All parts of the 
Adirondacks are reached by the 

NEW YORK CENTRAL LINES 



A copy of No. 20 of the " Four- Track Series," 
" The Adirondacks and How to Eeacb Them," 
will be sent flee on receipr of a 2-cent stamp by 
George H. Daniels, General Passenger Agent, 
New York Central R. R.. Grand Central Station, 
New York. 
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MODEL 1905 SELF-LOADING RIFLE. 

This rifle is a six-shot, hammerless take-down, made in .32 and .35 calibers, the car- 
tridges it handles being of the modern smokeless powder type, having excellent 
penetration and great shocking effect on animal tissue. As its name indicates, the 
Model 1905 is self-loading. The recoil of the exploded cartridge ejects the empty 
shell, cocks the hammer and feeds a fresh cartridge from the magazine into the 
chamber, leaving the rifle ready to shoot upon the operator's pulling the trigger. 
The self-loading system permits rapid shooting with great accuracy, and on account 
of the ease and novelty of its operation adds much to the pleasure of rifle shooting, 
either at target or game. The list price of the standard rifle of this model is $28.00. 

Send far Circular Fullu Dncrlbinu Thlt fiijlc. 

WINCHESTER REPEATING ARMS CO NEW HAVEN. CONN. 



20th CENTURY SOAP, 



a purely vegetable oil soap, containing 
no lye, but cleaning by the penetrating 
nature of its oils. Good for engineers, 
electricians, chemists, etc., it thor- 
oughly removes all stains, such as rust, grease and oil, either from the hands or clothing, without 
injuring in the slightest. Also unsurpassed as a Drilling Soap. Has rvo equal for automobiles. 
For cleaning floors and wails, especially hard wood, it is invaluable. Has no equal for automobiles. 
Does not injure the polish, but adds to the lustre. If your dealer does not keep it, send us his name 
and address and we will send you a sample can free. Special attention given to Export orders. 

HOFFHEIMER SOAP CO.. 169 E. Jackson Boulevard. CHICAGO 

Eastern Office, No. 1 Madison Square, NEW YORK. Renshaw Bldg., PITTSBURG, PA. 




Mullins 




Makes Everything In 

Art Architectural Sheet Metal Work 

Statuary — Ornamental Sheet Metal Work — Skylights — Fireproof 
Windows — Art Metal Tile Roofing — Steel Ceilings — Finials — 
Wrought Iron Grilles — Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120»Page Catalogue of stock designs will be sent on request. 

The W. H. Mullins Co., 203 Franklin Street, Salem, Ohio. 



"The Stately Homes 
of England" 

of which Mrs. Hemans sang so sweetly, 
undoubtedly had the advantages of an- 
tiquity and historic associations, but for 
positive comfort, beauty of design, prac- 
tical arrangement and tasteful adornment 

they could not match the luxurious modern dwellings 

illustrated and described in 

"American Homes and Gardens " 




the new monthly magazine for all Americans appre- 
ciating the "home." 

This unique publication, every issue of which is a 
veritable edition de luxe, introduces the reader to the in- 
teriors of the finest homes in America, shows how they 
are built, arranged and decorated, explains how furni- 
ture may be arranged to the best advantage, and gives 
authentic and expert hints upon the laying out of house 
gardens and the planting of proper flowers. It tells how 
bric-a-brac should be displayed and pictures hung so as 
to get the best effects. 

Subscribe Now, and Include the Beautiful July and August 
Numbers, which will soon be Entirely Out of Print 

Every issue of 72 pages, has a handsome colored cover and con- 
tains an article upon some particular mansion, with various external and 
internal views, views of garden, etc., where possible. 

All home lovers are delighted with the magazine, as are also archi- 
tects, builders, contractors and prospective home builders, whether at a 
cost of a modest $3,000 or the" more magnificent ' million-dollar 
dwelling. " It is intended alike for the economical and the luxurious. 

72 pages each issue. 25c. per copy. $3. 00 a year, in advance 

MUNN & CO., Publishers, 361 Broadway, New York 



Mup, wall, K. Currier 798,86(1 

Match box, safety, O. H. Jefferds 798,729 

Match safe, F. N. Richardson 798,627 

Measuring instrument, distance, Staal & 

Kamschulte 798,931 

Measuring tool, O. Osmonson 798,696 

Mechanical motion, W. O. Van Vliet 798,716 

Mechanical movement, K. Knudsen 798,907 

Mechanical movement, J. P. Siems 798,985 

Meter. See Gas meter. 

Micrometer, L. Vuithier 798,934 

Milking apparatus, J. H. Hoover 798,608 

Mine gate, N. K. Bowman 798,657 

Miter box, A. B. Morris 798,818 

Molding machine, F. W. Hall 798,675 

Molding machine, S. Griffith 798,897 

Motion, parallel, P. M. Myers 798,819 

Mucilage receptacle, C. L. Hawley 798,607 

Muffler, E. R. Moffitt 799,013 

Musical instrument, stringed, J. Brandt.... 798,869 

Name plate, baker's, L. R. Smith 798,710 

Nozzle, air blast, J. Haas 798,674 

Nut for axles, friction, S. R. Bailey 798,865 

Nut lock, O. O. Garrison 798,778 

Nut lock, O. P. Dyer 798,996 

Nut, self locking, O. W. Powell 798,828 

Ordnance firing mechanism, W. H. Bevans. 798,761 

Ordnance, rapid fire, J. W. Dearborn 798,882 

Ore concentrating table, A. Tetrault 799,021 

Ore concentrating table, dry, Tetrault & 

Pohle 798,843 

Ore roasting furnace, F. H. Trego 798,844 

Oven, malleableizing and annealing, W. L. 

Oasaday 798,723 

Packing apparatus, automatic, Lassig & 

Walther 798,609 

Packing rod, O. J. Garlock 798,895 

Painting apparatus, H. Du Brau 798,§88 

Paper creasing machine, Parnham & Pond... 798,725 

Paper fastener, A. de Saint Chamas 798,661 

Paper, making, R. S. Case 798,597 

Paper rolls and other articles, manufactur- 
ing plugs or bushings for, P. Kaufman. 798,733 
Pasteurizers, intermittent movement in, W. 

J. Ruff 798,833 

Pavements, apparatus for repairing asphalt, 

3. H. Morcom 799,014 

Pen, fountain, W. Bolles 798,655 

Pen, pencil, etc., covered, A. E. Rose 798,749 

Phonograph attachment, F. A. Milette 798,816 

Phonograph attachment, L. T. Pmdon 798,830 

Photographic shutter, T. Brueck 798,595 

Piano hammer, J. W. Cords 798,600 

Pipe flange cover, W. A. T. Willink 798,649 

Planter, J. C. Tunnicliff 799,022 

Planter, cane, A. Mariani 798,612 

Planting machine, potato and the like, T. 

G. Richmond 798,980 

Plastic block-making mold, G. F. Fisher... 798,772 

Plow, A. Beauvais 798,591 

Polishing machine, P. H. Barz 798,760 

Power generator, electromagnetic, J. L. 

Potter 798,975 

Power transmission devices, means for pre- 
venting strains and vibrations in, A. A. 

Kent 798,68.2 

Power transmitter, reversible, A. H. Mas- 
ters 798,689 

Printing machine, J. S. Duncan 798,889 

Printing plate designs, apparatus for pro- 
ducing, T. S. Fox 798,668 

Pulley attachment, C. C. Baughman, Sr 798,652 

Pulp from sugar cane, cornstalks, sorghum, 
and analogous pithy stalks and product 
of such process, process of manufactur- 
ing soft absorbent, V. Drewsen 798,887 

Pump, breast, D. D. Ezell 798,893 

Rail fastener, H. M. Mace 798,812 

Rail joint, H. E. Easterdav " 798,890 

Rail joint, Martin & Dlam 798,912 

Railway crossing, E. F. Meisner 798,744 

Railway crossing gate, J. D. Miller 798,690 

Railway gate, I. Mead 798,743 

Railway, pleasure, .T. A. Mayhew 798,615 

Railway, pleasure, J. C. Reckweg 798,979 

Railway switch, W. H. Bidinger 798,991 

Railway time indicator, C. Whitaker 798,987 

Raking and loading apparatus, J. R. Lewis. 798,810 

Ratchet stock and die, C. W. Evans 798,892 

Reeling edible fibrous material and grain, 

machine for, M. L. Luebben 798,969 

Register, J. Jessen 798,903 

Regulator, A. F. Pieper 798,826 

Resistance device, G. Baehr 798,589 

Rotary engine, E. C. Warren 798,848 

Rubber shoe, H. J. Doughty 798,767 

Rule, L. A. Wilson 798,721 

Sacks, wrappers, etc., material for, H. 

Jackson 798,680 

Saddle, top roll, G. L. Pierce 798,621 

Safety device, C. .T. A. Machut 798,687 

Sample case, W. Y. Dunning 798,768 

Scale, wagon, B. T., Jr., & J. M. McDonald 798,693 

Scale, weighing, Jordan & McLeod 798,731 

Seed drills or cultivators, manure-sowing at- 
tachment to, A. Scherer 798,924 

Separator. See Coal separator. 
Sewage or drain water, apparatus for carry- 
ing out bacterial purification of, C. Kre- 

mer 798,908 

Sewing and embroidering machine, R. Cor- 

nely 798,878 

Sewing machine cabinet, W. Person 798,698 

Sewing machine trimming mechanism, W. 

H. Stedman 798,633 

Shade fixture, F. G. Rohner 798,832 

Shaft attachment, vehicle, D. J. Quigley... 798,831 

Sheet feeding apparatus, W. Zander 798,857 

Shelf bracket, detachable, J. Ketteman . . . 798,683 

Sifter, ash, E. W. Stokien 798,636 

Sifter or screen, I. H. Taylor 798,841 

Sign, electric, C. Haller 798,676 

Sign, illuminated, E. 0. Bacon 798,759 

Silk, manufacture of artificial, H. Bern- 
stein 798,868 

Skeining or winding machine mechanism, J. 

H. Young 798,989 

Slime concentrating table, Tetrault & Pohle 798,842 

Smoke and gas consumer, D. Goff 798,896 

Smoke consumer, A. Gronberg 798,898 

Snare, illuminated, C. W. Stowe 798,839 

Soldering machine, T. Bumann 798,871 

Speed changing mechanism for power trans- 
mission, A. L. De Leeuw. . . . 798,665 

Spinning apparatus, yarn, A. E. Rhoades... 798,704 
Spring compressing device. J. W. McDonald. 7ov."\' 7 

Snringwork, J. A. Staples 798,752 

Square and protractor, combination, E. 

Oehrle , 798,695 

Stamping machine. J. D. Lodge 79'8,686 

Stanchion,- cattle, Wasson & Hutchings 798,936 

Steam boiler, E. F. Edgar 798,997 

Steam superheater, D. Roberts 798,705 

Steam supnly governor, T. M. Wilkins 798,988 

Stencil duplicating apparatus, A. D. Klaber 798,800 

Still, water, Hodges & Kuen 799.002 

Stirrup, safety, C. F. Eldenburg 798,953 

Stop mechanism, J. Rodriguez 799. 01 5 

Storage battery, A. E. Knight 798,906 

Surgical appliance, W. F. Main 798,611 

Talking machines, means for connecting am- 
plifying horns to, Conger & Eichhorn.. 798,876 

Tar extractor, H. L. Doherty 798,667 

Telegraph, automatic, A. C. Gilmore 798,671 

Telephone exchange system. E. H. Strauss 798,838 
Telephone memorandum attachment, F. R. 

Welsh 798,853 

Telephone repeater, D. H. Wilson 798.720 

Telephone switch, M. Setter 799,019 

Telephone system. O. M. Leich 799,010 

Tent pin, P. S. Blller 798,654 

Threshing machine, P. E. Good 798,956 

Threshing machine spreader, P. E. Good... 798,957 

Tile, W. P. Meeker 798,618 

Tire machine, wheel, W. C. Poole 798,974 

Tire, vehicle, H. P. Maxim 798,815 

Toe weight,- O. D. Shank 798,835 

Tong holder, M. T. Dye 798,769 

Tool, K. Marotzka 798,688 

Tool guide and holder, P. E. Skillin 798,751 

Tool, holder, gang, H. J. Wetter 798,856 

Toy, J. G. Sinclair .: 798,750 

Toy, 6. C. M. Allworth 798,862 

Toy, sand wheel, H. I. Dedrick 798,883 

Train signal, automatic, C. H. Martin 798,742 

Trolley, Griswold & Willits 798,673 

Trolley finder, J. Morrow 798,691 

Truck, car, W. O. Freet 798,776 

Truck, motor, C. Schmidt 798,926 

Tube welding machine, J. S. Worth 7A8-A40 

Turbine, H. L. Young 798,757 

Turbine, elastic fluid. J. Wilkinson 799,023 

Turbine engine. C. V. Cocolo 798,882 
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A BparfelinB Diamond la & gift of 

Pa.il #if ts f or a. teay. Diamonds Art increas-",. 

Id K in value twenty percent peryear.Wri to 1 

FtMa-y for our splendid Catalog. Select thel 

F Diamond or Watch of vourfancy andwewitlKtind 

fit Tor elimination. AH charges p&id. OurCrtdltl 

"terms are. one-fifth of the price to be paid whenl 

yon receive the Diamond aad balance In eight I 

I monthly payments, a ending oaah direct to ub. 
^fe. ^mW^MM^t Diamond Cuttcm 
Mm bV M^ I C JewelePH 

■BROS.&COr^ 




Waslibume's Patent 

"ft* V " Paper 

\J 9 IV • Fasteners 

The " O. K." Paper Fastener Is the 
only paper faatener which, when attached, 
ptnyp attached, yet is detachable without 
injury Co the paper or the Fastener* and is 
easy to apply and easy to remove, 

Tbey arealwajs ready for use 
and require no machine for 
putting them on or tabinsftheni 
"" and they always work. 
Put up in brass boxes 
of 100 Fasteners each, 
ten boxes to a carton. 
Price *iO cents a box ; 
$1.50 per 1000. 
Made in 3 sizes. At all 
Btationers or from the 
Manufacturer, postage 
or express prepaid. 
Sample box, assorted, 10c. Illustrated Booklet Free- 

JAMES V. WASHBURNE, Din*., 210 E. Genesee St., Syracuse, N.Y. 




ACle&rirvg Mouse 

Jhr tke 

Worlds (brmspoMeivce 



Oncierwooi 

TYPEWRITER 

Visible WHtins 

Vlndmuood Typewriter Co 

2 1 1 KroAClvviiW v uiVork 




the Me ITS Lamps 

For Home, Store and Street 

We also manufa ture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely eafe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. f^*Write for 

catalogue and prices'* 

Chicago SofarLlghtCo.Dept G.Chicago 



The Rapid Addressing 
Machine Co. 

MAIN OFFICE 

290 Broadway, New York, U.S.A. 

Branch 

79 Dearborn Street, Chicago, 111. 

Sole Owners and Manufacturers 
of the 

F. D. BELKNAP 

1905 MODEL 

WW ADDRESSING 




HAVE YOU CONSIDERED 

the question of an Addressing Machine to handle 
your private mailing lists ? 

We have the only practical machine for mercan- 
tile and mail-order houses. The Important ques- 
tion is, cost of stencils and changes. Your mailing 
list prepared on stencils ready for work on our 
machines costs you but $2.50 per thousand. You 
can make your own changes at a cost of one-eighth 
of a cent each. A child can operate it. 

OUR LIST DEPARTMENT 

We are prepared to furnish a list of any class of 
names desired, compiled from the Reference Book 
and other authentic sources, on short notice. 

We have facilities for revising special lists 
through the R. G. BUN & COMPANY MERCAN- 
TILE AGENCY, and are constantly adding new 
names and throwing out dead ones, keeping them 
up-to-date as nearly as possible. 

Send for "List of Trades and How to 
Reach 'Em, and Descriptive Catalogue of 
Addressing Machine. 
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Scientific American. 



See pember 16, 1905. 
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in every locality. Attractive 
inducements for permanent, 
profitable occupation. Previous 
experience not required. 

KEYSTONE 

Fire Extinguisher 

Examined and approved under the stan- 
dard ot the National Board of Fire Under- 
writers — the cheapest and best 
approved extinguisher. In some lo- 
calities this agency can be carried with 
other business interests. Write to-day 
for booklet and full particulars. 

JAMES BOYD & BROTHER 

18 N. Fourth Street, Philadelphia, Pa, 

Mfrs. of Fwe Protection Equipment. 




That MOISTENS 
DRIES 
COOLS 
WARMS 

Removes Dust and Ventilates. 

Its versatility 
is proof of its correctness. 

100 per cent, of our installations 
are successful. 

Regenerated Cold Air Co. 

88 Broad Street, BOSTON, MASS. 



Electrical Engineering 

and Experimental Work ot Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDOKF 

Engineering Dept. 17-27 Vandewater St., N. Y. City 



SAFETY IN CASE OF FIRE 

in all hotels, hospitals, asylums, theatres, churches, schools, factories and 
all public buildings, as well as private residences, k doubly assured when 
these structures are equipped with the 

COVERT FIRE ESCAPE 




Each room and window is provided with a saieantt'permanent means 
of egress, obviating- the rushing- through smoky or bur mngh.ills and 
corridors and consequent dangers to lire and limb. Any number of 
people can escape easily and quickly by the new method. Best and 
most economical fire escape system ever devised. For circulars and 
full particulars, address 
COVERT FIRE ESCAPE CO., - TROT, N. Y. 



Road freighting Traction Engines 




Over 200 in use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines no Horse-power. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFG. COHPANY 

San Leandro, California 



Cable Address, Danbest. 

Codes, Western Union and McNiel. 



Write for our Neiv 
Catalogue No. 18 
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i tUdeal sight 

^RESTORER 
;r*/ Is Your 
1 Sight Failing? 

All refractive errors, 
1 § muscular trouble & 
• '* chronic diseases ot 
the Eye cured by. 
scientific MASSAGE. 
Illustrated treatise with affidavit testimonials 
tree. Address 

THE IDEAl COMPANY. 
239 Broadway, New York. 




Typewriter machines, paper roll hnider for, 
W. H. Bright 

Typewriting machine, J. B. Seeor 

Typewriting machine platen, H. J. Halle.. 

Umbrella, B. M. Greene 

Undergarment, apparel, A. H. Benjamin... 

Undergarments, means for connecting, A. H. 
Benjamin 

Valve mechanism, engine, E. G. Moore.... 

Valve, triple, W. K. Omick 

Vehicle cooling arrangement, motor, L. Re- 
nault 

Vehicle storm shield, C. P. Wensinger 

Vehicle wheel, J. E. Harrod 

Vehicles, time and distance recording me- 
chanism for, E\ W. Rolins 

Vending machine, P. J. Regan 

Vending machine, J. B. Hurd 

Vermin on board ship, extirpation of, W. 
Leybold 

Wall construction and block therefor, G. F. 
Fisher , 

Wall construction for chimneys, bins, cis- 
terns, and the like, circular, C. Weber. 

Warp stop motion, C. E. Blair 

Washboard, T. J. & W. W. Hubbard 

Washing machine movement. W. H. Voss.. 

Watch balance, compensation, C. Culman . . 

Watch winding indicator, C. E. De Long.... 

Water by distillation, apparatus for purify- 
ing, Hodges & Kuen 

Water cooler, D. C. Walsh 

Water extracting device, J. H. Hendrickson 

Water, purifying, Hodges & Kuen 

Water purifying apparatus, H. F. Hodges.. 

Weight raising, lowering, or hauling appar- 
atus, J. Stevenson, Jr 

Well tubing, C. A. Lantz 

Wheel. See Vehicle wheel. 

Wheel, J. I. Maguire 

Wind wheel, O. Ulrich 

Winding machine, automatic, J. C. Anderson 

Window fastening, T. E. Barber 

Windrower, W. I. Short 

Wire, bending machine, Ackley & Hix 

Wire twisting tool, G. Schilling 

Wrench, W. Frazer 

Yarn guard for reels, W. P. Wingate 



798,870 
798,929 

798,785 
798,783 
798,944 

798,943 
798,916 
798,619 

798,921 
798,718 
798,728 

798,923 
798,626 
798,794 

799,011 

798,773 

798,850 
798,653 
798,793 
798,847 
798,993 
798,884 

799,003 
798,935 
798,789 
798,964 
798,901 

798,635 
798,910 

798,740 
798,845 
798.861 
798,990 
798,930 
798,s:>« 
798,925 
798.!)^ r - 
798,939 



DESIGNS. 

Casket handle socket plate, A. V. Egiuton. 37,527 

Casket plate, A. V. Eginton 37,526 

Clock case, T. B. Stephenson, Jr 37,534 

Clock frame, S. M. Lawson 37,532 37,533 

Fire box of a tube heater, C. H. Hoffstetter 37,535 

Glass jar. J. Paull 37,525 

Stove, M. R. Lehman 37,528 

Stove, L. Kahn 37,529 

Stove, gas, J. C. Forster 37,531 

Stove, heating, J. M. Stokoe 37,530 



TRADE MARKS. 

Ale, T. Briggs & Co 

Asbestos, Star Asbestos Manufacturing Co.. 

Asbestos, molded or compressed articles con- 
taining, Johns Pratt Co.^ 

Axes and hatchets, Knapp & Spencer Co. . . . 

Axle, carriage, and buggy grease, machin- 
ery oil, and lubricating oil, Galena Axle 
Grease Co 

Bags, Fulton Bag & Cotton Mills 

Baking powder, Sherman Brothers Co 

Beds, Foster Bros. Mfg. Co 

Beer, Hoster-Columbus Associated Breweries 
Co 

Beer, lager, Lion Brewery of New York City 

Beer, lager, Reymann Brewing Co 

Belting for power transmission, Gandy Belt- 
ing Co 46,111, 

Belting, leather, J. Meiers Sons 

Bitters, stomach, Stein Brothers 

Boots and shoes, Hamilton Brown Shoe Co.. 

Boots and shoes, leather, A. H. Berry Shoe 
Co 



45,953 
40,049 



46,065 
46,117 



46,026 
46,109 
46,045 
46,024 

45,970 
45.061 
46,069 

46,112 
46,124 
45,999 
46,115 

46,074 
Building block and tile molding machines, 

Besser Mfg. Co 46,060 

Butter, J. G. Turnbull 46,007, 46,008, 46,071 

Butter, vegetable, Nucoa Butter Co 46,067 

Canned fruits, berries, and vegetables, H. C. 

Baxter & Bro 46,029 

Canned fruits, vegetables, and blueberries, • 

H. C. Baxter & Bro 46,030 

Cards, playing, H. E. Gavitt 46,113 

Carriages, sleigh attachment for baby, Kala- 
mazoo Sled Co 46,032 

Cartridges, Austin Cartridge Co 46,153 

Cartridges, gun, Austin Cartridge Co. 

46,151, 46,155, 46,156. 
Cement, Portland, Alma Cement Company.... 46,014^ 
Cement, Portland, Atlas Portland Cement Co. 

46,057, 46,058 
Cereal paste goods, Lorenzo Bros. Macaroni 

Co 46,035 

Chairs, Murphy Chair Co 46,130 

Cigarettes, C. A. Van Rensselaer 46,013 

Cigarettes, Stephano Bros 46,146 

Cigars, Alles & Fisher : 46,075,46,076 

Clay, clay mixture, and ground gannister, Are 

I - . S. McRath 46,039 

Clocks, New Haven Clock Co 46,132 

Coffee, Sherman Brothers Co 46,046 

Coloring and flavoring extracts, Palisade 

Manufacturing Co 46,068 

Corsets, Kops Bros 46,033, 45,980 to 45,984 

Corsets, corset waists, abdominal bands, etc., 

Wade Corset Co 46,073 

Cosmetic cream, C. Frankham 46,108 

Cotton domets and cotton and wool shaker 

flannels, Edson, Moore & Co 46,101 

Cotton duck, Wellington, Sears & Co 46,167 

Cream, washing, Melophine Co 46,125 

Cultivators, Whitman & Barnes Manufactur- 
ing Co 46,165 

Dentifrices, F. B. Shedd 46..144 

Dynamite and powder. Rockdale Powder Co. 46,142 
Elastic arm bands, Blakesley Novelty Co.. 45,969 

Electric conductors, Okonite Co 46,162 

Erasers, rubber, Eagle Pencil Co 46,100 

Fabrics and corduroys, corded cotton pile, W. 

Openhym & Sons 45,995 

Fabrics, woolen, F. S. Mackenzie 46,121 

Fasteners, snap, United States Fastener Co. 46,072 

Flavoring extracts, J. E. Fowler 46,025 

Flavoring extracts, M. Michaelis & Sons.... 46,037 

Flour, wheat, E'agle Roller Mill Co 46,022 

Flour, wheat, New Athens Milling Co 46,131 

Gin, Erdreich Bros. & Marx 45,957 

Gin, W. H. Jones and Co 45,979 

Glass chimneys, lantern globes, and reflectors, 

Gill Brothers Co 46,027 

Glass, sheets of, J. C. Baird 46,015 

Gloves, M. & C. Mayer 46,036 

Greases, lubricating oils, and lubricants, 

Lubron Manufacturing Co 46,066 

Gunpowder, smokeless, Austin Cartridge Co. 46,152 
Guns and parts thereof, Hunter Arms Co. 

46,160, 46,161 

Hair dyes, C. Damschinsky 46,086 

Hair pins De Long Hook & Eye Co 46,061, 46,062 

Hair pins, Sterling Pin Co 46,070 

Hams and bacon, Siegel, Cooper & Co 46,047 

Harmonicas, mouth, Strauss Bros. & Co 46,051 

Hats and caps, Eichhold & Miller Co 46,023 

Heels and soles, elastic or cushion, F. W. 

Whitcher 46,1 70 

Heels and soles, rubber, F. W. Whitcher.. 46,169 

Hinges, spring, Bommer Brothers 46,080, 46,081 

Hose, fabric, Eureka Fire Hose Co 46,105 

Hose, hydraulic, Eureka Fire Hose Co 46,106 

Incubators and brooders, G. H. Stahl 46,048 

Inks, lithographing and printing, R. Mayer 

& Co 46,123 

Insulating tubing, flexible, American Circular 

Loom Co , 46,077 

Iron, pig, Clinton Iron and Steel Co 46,017 

Lenses, T. Mundorff 46,128, 46,129 

Luster or varnish, Wadsworth, Howland & 

Co 46,166 

Lye or potash, Eagle Lye Works 46,096 

Mail matter handling machine, automatic, 

Agnew Auto Mailing Machine Co... 46,056 

Metal nolish, W. J. Ladd 46,1 19 

Milk, Orange County Milk Association 46,042 

Miter cutting machines, Fox Typewriter Co. 46,107 

Mop wringers, White Moo Wringer Co 46,009 

Needles, London Needle Co 46,034 

Nozzles, bath sprays and jets, overhead show- 
ers, and hose sprinklers, rose, W. Boekel 
& Co 46,016 



A Scientific Method of 

Growing 
Hair 

The Evans Vacuum Cap 
provides the scientific 
means of applying to the 
scalp the common sense 
principles of physical cul- 
ture. Baldness and falling 
hair are caused by the lack 
of proper nourishment of 
the hair toots. This lack of 
nourishment is due to the 
absence of blood in the 
scalp — an abnormal con- 
dition. , It is the blood 
which conveys nourish- 
ment tcf the hair roots as 
well as to every other part 
£)h Wj * 'JET": -- . ■". ■. ."HTmIjF "' %ni23nM3L °^ l ^ e k°dy. ^ y° u want 
t .M^^^^^i^^FWifflB t ' le ^ a ' r to £ row on the 
\ X I^^^^^^^^^^^^^^M^d P"" " J ' r r * lc " blood must 1" 
' % \ JBE ^rT ^^^^^^^^ ^^^^B"MB*' made to circulate there. 
K '.iH Bral Hb '' '' exercise which make-, 

the blood circulate. Lack 
of exercise makes it stagnant. The Evans Vacuum method provides the 
exercise which makes the blood circulate in the scalp. It gently draws the 
rich blood to the scalp and feeds the shrunken hair roots. This causes 
the hair to grow. 

Test It Without Expense 

You can tell whether it is possible to cultivate a growth of hair on your head by ten 
minutes' use of the Evans Vacuum Cap. We will send you the Cap with which to make 
the experiment without any expense to you. If the Evans Vacuum Cap gives the scalp 
a healthy glow, the normal condition of the scalp can be restored. A three or four 
minutes' use of the Cap each morning and evening thereafter will produce a natural growth 
of hair. If, however, the scalp remains white and lifeless after applying the vacuum, 
there is no use in trying further — the hair will not grow. 

The Bank Guarantee 

We will send you, by prepaid express, an Evans Vacuum Cap, and will allow you ample time to prove 
its virtue. All we ask of you is to deposit the price of the Cap in the Jefferson Bank of St. Louis, where it 
will remain during the trial period, subject to your own order, if you do not cultivate a sufficient growth 
of hair to convice you that the method is effective, simply notify the bank and they will return your 
deposit in full. We have no agents,, and no one is authorized lo sell, offer for sale or receive money for 
an Evans Vacuum Cap. All Caps are sold under the bank's guarantee, and all money is sent direct to 
the bank. 

A sixteen-page illustrated book will be sent you free ', on request 
EVANS VACUUM GAP CO., 925 Fuilerton Building, St. Louis 




SAVE FIRE LOSS 



The time to put out afire is at the start 
—a few minutes' delay and it is beyond con- 
trol, then what? Loss of property, loss of 
business, and perhaps loss of life. 
Prevent this with 
Badger's Fire 'Extinguisher, 
it will put out any kind of a Are at the start 
BADKKK FIRE EXTINGUISHER CO. 
SO Portland St., Boston, Mass, 






Do You Know 

that the appearance of your product 
is one-half of the selling point? 

If you use enamel, why not the 
best ? That means 

BRAZILO 

The pigments selected for Bra- 
Zilo Enamels are of the finest, 
and after being bolted through silk 
of about 10,000 meshes to the square inch are ground in Hard 
Finish Brazilo, which makes an enamel especially adapted for 
ONE COAT WORK on wood and metals of all kinds. 
This process of manufacture is protected by us. 

Brazilo enamels dry from the bottom up, producing a hard, 
smooth finish which will not chip or peel. 

ALL COLORS. WRITE FOR COLOR CARD, ■ 

THAYER BROS. CO., WARREN, O, 

Manufacturers of the celebrated 

" GO L 4 LEAF LACQUER" '_' 

"Economo" Elery Wheel Dresser 

^^K Made of an abrasive nearly as hard as a 

W§| Black Diamond. Will true or shipe 

• ,5 " 5t any wheels except very hard and water 

grinders. Size 12 in. Price $4. It costs 
you nothing to satisfy yourself. Sent to re- 
sponsible parties on 10 days' approval to 
compare or test with the Black Diamond. 
This shows OUR. confidence and we want 
yours. 

International Specialty Co. 

. . 360 Holden Ave,, Detroit, Mich. 
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Convert your Bieycle 
Into a Motor-Cycle or 
yoi ir Boat Into a Launch 
with a StefTey Motor. 

A complete line of Finished 
Motors, also rough Castings, 
from IV to 10 h. p. Send 
stump for catalogue. 
STEFFET MFG. CO. 
2941 Girard Ave., Phi la., Pa. 




Andrew 



Csxrnegie, Thomtvs A. Edison 

and many other successful men be- 
gan their careers at Telegraph 
Operating. Why don't you 
learn? For $1.75 we will 
send you a complete 
N. D. outfit with 
book of instructions, 
by express (not pre- 
paid). Send for cata- 
log of electric appa- 
ratus, supplies and 
s\ novelties. 

J. H. Bunnell & Co., l«|C., 20 Park Place, New Vork 




Over 55 Companies 

operating 

Thurman Patents 

in America, 

and as many more in 

Canada, England, 

and Europe. 

FREE CATALOGUE 



General Compressed Air House Cleaning Co. 

ST. LOUIS, U. S. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Ktc. 

Our Sectional Filing Cabinet 
For Blue Prints 

is built in sections so sections may be added 
from time to time as required. We also 
carry a full line of various styles of Draught- 
ing Tables, Blue Print Frames, etc. 

Send for Catalogue or ask your jobber, 
Fritz & Goeldel Mfg. Co., 97 Alabama St., Grand Rapids, Mich. 





THE HANNA MFG. CO. 

Engineering Instruments 

382 River Street, Troy, N. Y. 

Illustrated Catalogue on Application 




FOR 

GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC 

From 9-in. to 13 in. swing. 
Arraneed for Steam or 
Foor Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JNO.BARNESC0. 

Established 1872. 
1999 Ruby St., Rockfobd, ILL. 



September 16, 1905. 



Scientific American 
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THE CITY OF NEW YORK 

Department of Street Cleaning 

New Yobk, September % 1905. 
Contract for the Final Disposition < f Garbage 
in the Borough of Manhattan, for Five 
(S) Years, from August 1. 1906. 

Bidsforthe above contract will be received at the 
Main Office of the Department .£ Street Cleaning, 
Noa. 13-21 Park Row (-th floor), Boroueh of Manhattan, 
until 12 o'clock, noon, Monday, N vember6, 1905. 

For further information as to the nature of the 
work and the manner and requirement of the bids, 
bidders should call upon the Commissioner of Street 
Cleaning, and should Jso read the advertisement of 
said contract now appearing in the " City Record." 

JOHN McG. WOODBURY 

Commissioner of Street Cleaning 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

you want manufactured '• • 
Stampings, Models, Exper.- Work 

write for free booklet 
the close machine tl stanipinc.co. 

970 Hamilton St., Cleveland, O. 



GINSENG 



The money making crop. 
" "y grown. Room i n your 
garden to grow hundreds of 
dollars worth annually. Roots 
for sale. Plant now. Literal u -e free. Write today. 
BUCKINGHAM'S UiWSENG GARDEN, 

Dept. 4, Zanesville, Ohio. 



W. B. KNIGHT & CO. 

Mfrs. of Special Machinery and Tools 

2019 to 2025 Lucas Ave.. ST. LOUIS 



$25,000 made from one-half 
acre. Easily grown through- 
out the U. 8. and Canada. 
Room in your garden to gro w 
thousands of dollars' worth. Roots and seeds for sale. 
Send 4C. for postage and get our booklet D N telling all 
about it. McDowell Ginseng Garden, Joplin, Mo. 



GINSENG 




Send the Name of Your Car 

or engine, and we will send tull infor- 
mation about the Apple Auto- 
matic Sparker. Thp best storage 
b:ittery charger for automobile, launch 
or gas engine. Address, 

The Dayton Electrical Mfg. Co. 
98 BeayerBldg. Dayton, Ohio. 



laerjgwid3U 

Chinese, Finnish, Greek, Hindustani, Hungarian, Irish, 
Japanese, Polish, Russian, Servian, Tamil, Welsh, Yiddish. 

LANGUAGES PRINTING COMPANY 
Languages Building, 15 West 18th St., Hew York 



^HARRINGTON &KING 

1 .*«^„p£RFORA+ING CO, 



^PERFORATED METALS ._.. 
OF EVERY DESCRIPTION M 

FOR ALL U5E5. * 



?25N0RTH UN!0fi'5T.Cr— I i CAGOlLL 




RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One illustration. 
Contained in Supplement 1110. Price 10 cents. For 
Sale by Munn & Co. and all newsdealers. 




CG00D 

For Farm Use 



Send for Catalogue S 
OSGOOD SCALE CO. Binghamton, N. Y. 




Schwartz Furnace 



FOR MELTING GRAY IRON. 

STEEL, COPPER, 

BRASS AND 

BRONZE 

Send for Catalogue 

HAW LEY DOWN DRAFT FURNACE CO. 

CHICAGO, ILL. 



Oatmeal and rolled oats, Stobie Cereal Mills 46,052 
Oil, iluminating, Red "C" Oil Manufacturing 

Co 46,163 

Oils, waterproofing, stuffing, and polishing, 

B. L. Post 46,141 

Ointments and preparations employing oils, 
butters, glycerin, and other viscous or 
jelly-like substances, Norwich Pharmacal 

Co 46,159 

Oleomargarine, Capital City Dairy Co 46,157 

Organs, pipe and reed, Mason & Hamlin Co. . 45,988 
Packing, piston, American Steam Packing Co. 46,078 

Paints and colors, C. A. Willey 46,168 

Paints, varnishes, and enamels, A. Eichler 46,103 
Paper, ledger, bond, linen, bristol board, and 

writing, Whiting Paper Co 46,171 

Paper, monthly, Industrial Press 46,064 

Papers, writing, Old Berkshire Mills Co 46,133 

Pen, fountain, Eagle Pencil Company 46,099 

Pencil sharpeners, Eagle Pencil Company.... 46.098 

Pencils, lead, Eagle Pencil Co 46,095,46,097 

Periodically issued story paper, A. D. Porter 

Co 46,055 

Periodicals, Good Housekeeping Co 46,028 

Periodicals, Orange Judd Co 46,134 to 46.136 

Periodicals, Phelps Publishing Co 46,137 

Pianos, Baldwin Piano Co 46,059 

Pins, J. T. Rosenheimer 46,965 

Planters and drills, corn, D. M. Sechler Car- 
riage Co 46,021 

Planters, cotton planters, and beet drills, 

corn, Moline Plow Co 46,041 

Plush for car, furniture, and drapery pur- 
poses, D. C. Chase & Co 46,084 

Preparation for the cure of certain named 

diseases, Zan Dine Remedy Co 46,172 

Quartz, ground crystal, Bridgeport Wood Fin- 
ishing Co 46,006 

Remedies, nerve, G. C. Taylor 46,147 

Remedy, cough, W. H. Luden 46,120 

Remedy for diseases of the stomach and 

bowels, C. M. Kuykendal 46,118 

Remedy for purifying the blood, Weber Med- 
ical Tea Co 46,164 

Remedy for the removal of corns, etc., L. J. 

Smith 46,145 

Remedy for tuberculosis, W. Shakespeare, Jr. 46,143 
Rooting and paving, coal tar composition for, 

New England Felt Roofing Works 45,994 

Seed, corn, E. W. Conklin & Son 46,094 

Seed, grass, E. W. Conklin & Son.. 46,088 to 46,093 
Shade rollers and fittings, spring, Stewart 

Hartshorn Co 46,050 

Shears, Acme Shear Co 46, 148 

Sheetings, Minot, Hooper & Co 46,126 

Sheetings and drillings, Franklin Mills.... 45,991 
Sheetings and drillings, Anderson Cotton Mills 46,079 
Sheetings and drillings, Enterprise Mfg. Co. . 46,104 

Sheetings and drills, Brandon Mills 46,082 

Sheetings and drills, Grendel Mills 46,114 

Sheetings and shirtings, Monohansett Mfg. Co. 46,127 
Shells, shotgun, Austin Cartridge Co. .46,150, 46,154 
Shirts, outer, Marks, Rothenberg & Co. .45,993, 45,996 
Shoe soles impervious to water, liquid prepar- 
ation to render, Dry Sole Company 46,087 

Shoes, leather, Peters Shoes Co 46,043 

Shoes, leather, W. J. Martinez & Bros 46,122 

Shovels, H. M. Myers Co 46.063 

Slippers, J. Caunt Company 46,083 

Soldering nipples, H. Mueller Mfg. Co 46,01.2 

Spices and mustards in both wet and dry 
state, ground and unground, McCormick & 

Co 46,038 

Starch and dextrine, Arabol Mfg. Co 46.004 

Starch, dextrine, and gums made from starch, 

W. I/. Macomber & Co 45,989 

Steam engines, Comstock Mfg. Co 46,019 

Stoves, ranges, heaters, and parts thereof, 

Pittsburg Stove & Range Co 46,140 

Stoves, ranges, heaters, hot-plates, furnaces, 
and parts thereof, Pittsburg Stove & 

Range Co 46,138 

Stoves, ranges, heaters, ovens, furnaces, and 
parts thereof, Pittsburg Stove & Range 

Co 46,139 

Suspenders and braces, men's, Harris Sus- 
pender Co 46,116 

Syrup, table, Stromeyer & Metzel..... 46,054 

Tacks, carpet, H. C. T ack Co 46,158 

Talking machines and talking machine horns, 
stands, and cranes, Hawthorne & Sheble 

Manufacturing Co 46,031 

Tea, New Grand Forks Mercantile Co 45,990 

Teas, J. M. Montgomery 45,992 

Teeth, preparation for cleansing the, T. B. 

Egbert 46,102 

Threshing machines, Aultman & Taylor Ma- 
chinery Co 46,149 

Tires, rubber and pneumatic, Mineralized 

Rubber Co 46,040 

Tobacco, smoking, D. C. Glasser Tobacco Co- 46,020 
Varnishes, stains, driers, and japans, Chi- 
cago Varnish Co 46,085 

Waterproof cloth, Fulton Bag & Cotton Mills 46,110 

Whisky, Bluthenthal & Bickart 45,952 

Whisky, Brede Lang Co 45.954 

Whisky, M. J. Bligh 45,955 

Whisky, A. Bauer & Co 45,956 

Whisky, Etdreich Bros. & Marx 45,958, 45,959 

Whisky, Trost Bros 45,960 

Whisky, Parker Distilling Co 45,963 

Whisky, Rock Spring Distg. Co 45,964 

Whisky, Rosskam, Gerstley & Co 45,966 to 45,968 

Whisky, Roxbury Distilling Co 45,971 

Whisky, ,Tas. R. Ross & Co 45,972 

Whisky, John Bardenheier Wine and Liquor 

Co 45,973 to 45,975 

Whisky, W. H. Jones & Co., 

45,976, 45,977, 45,978, 45,985 

Whisky, A. Rohl 45,986 

Whisky, L. Lazarus 45,987 

Whisky, Sample & Co 45,997, 45,998 

Whisky, Patrick Gillon Co 46,000 

Whisky, S. Schutz 46,001 

Whisky, Trost Bros 46,002 

Whisky, Hoffheimer Bros. Co 46.003 

Whisky, Diamond Distilleries Co 46,005 

Whisky, Taylor & Williams 46,010 

Whisky, S. & S. H. Freiberg 46,053 

Wine or champagne, sparkling, Urbana Wine 

Co 46,011 

Wire cloth, Clinton Wire Cloth Co 46,018 

Yeast powder and baking powder, Sherman 

Brothers & Co 46,044 



IMAGE'S PHOTO PASTE 

IN JARS AND TUBES* 

For photo or general use. Dries 
tmicfcty — never discolors print. Very, 
strong — corners will not curl. Largest 
bottle now gold for &c.( byrAAll,i(h»,> In 
bulk for 1ilt£« usera, carton work* etc. 

If PACE'S MUCILAGE 

Spz. aize retails 5e. ; by mail, ion. 

IF PACE'S CLUE-1 oz., 10e.; by 
mail. l&G.7bot.ar lube. HUSSIAUEMBHT 
CO., !•!!> ^t.ven Awiijc, OloutMer, M»*&. 




60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
. Copyrights &c. 

' Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentabla Communica- 
tions strictlyconfldential. HANDBOOK on Patents 
sent free. Oldest agoncy for securing patents. 

Patents taken tnroiififh Munn & Co. receive 
special notice, without charge* in the 

Scientific American, 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN fcCo. 3618 ™*"*- New York 

Branch Office, 635 F St.. Washington, D.C. 



LABELS. 

■' Bern stein's Original Three Piece Bed," for* 

bedsteads, Bernstein Mfg. Co 12,360 

•Blanchlte Process Paint," for paints, 

Blanchite Process Paint Co 12,358 

'Piatt's Chlorides," for a liquid disinfectant, 

M. E. Piatt 12,357 

'Reina," for wine, E. E. Bogart 12,355 

■'Ulster Knife Co., Superior Pocket Knife,** 

for pocket knivps, D. Divine & Son 12,359 

*Winan*s Sciatic and Rheumatic Eradicator," 

for medicine, N. H. Winans 12,356 



PRINTS. 

''An Enjoyable Outing," for beer, Geo. Wiede- 
mann Brewing Co 1,415 

"Auto Stop at Tavern,** for beer, Geo. Wiede- 
mann Brewing Co 1,416 

'Cheese Cuts," for cheese, Fond du Lac Cheese 

& Butter Co 1,417 

"Men's Apparel," for men's apparel, W. C. 

Both 1,420 

"Pure Nigrosine," for nigrosine, E. S. Gile . . 1,421 

"The Mill That Originated Patent Flour," for 

flour, S. Carter 1,418 

'The Secret's Out,'* for flour, Washburn-Crosby 

Co 1,419 



A printed copy of the specification and* drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



Agents Wanted Lea R? R™!liunt[n/ nd 

t2 S50 to SICO t/ci month salary assured our graduates under 



in every railway shop to 
solicit subscriptions for the 

fflailwagMlnsterMlechanic 

ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 



Railway Master Mechanic 



Security Building 

CHICAGO 



Vanderbilt Building 

NEW YORK 



S50 to JIOO dct month salary assured our graduates under 
bond. Vou don't pay us until you nave a poeition- 
Largeat system of telegraph ptihools in America. En- 
dorsed by all railway ofBcials. Operators alvmminat- 

Wl" 



mand. 



>Y ; — 

Ladies also admitted. Write for catalogue 

MORSE SCHOOL OF TELEGRAPHY 

Cincinnati, 0., Buffalo, N. Y„ Atlanta, Ga.. La Crosse, 

Wis . Tenarkana, Tex.. San Francisco, Cai, 



AUTO STORACEBAm- 

thewILLARD STORAGE BATTERY CO. olevelano.o 



Men and boys wanted to learn plumbinp trade; 
ejreat demand for graduates $4.00 to $5.00 day; many 
complete course two months; graduates admitted to 
Union and Master Plumbers' Association. COYNE 
BROS. CO. PLUMBING SCHOOLS, New York , Cin- 
cinnati and St. Louis. (Day and Night class.) For free 
catalogue address 239 Tenth Avenue, New iork. 



vm 



ULjAljlllXS Corliss Engines, Brewers' 
and Bottlers Machinery. THE VIT/TER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 



MODELS 

E 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
V. BILLAARD, 24 Frankfort Street. New York. 



BALLOONS 



Aeronaut Ij. Stevens, 

Box 181 Madison Sq„ N. Y. 



Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-13 Jones Street, New York. 



ALL KINDS OF 

MACHINISTS' TOOLS and SUPPLIES 

ST. LOUIS MACHINISTS' SUPPLY CO. 
1118 Pine Street • ■ St. Louis. Mo. 

Send for our catalogue 



LEARN WATCHMAKING 

We teach it thoroughly in as many months a sit 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easyterms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



CALIFORNIA S^* 



Send for monthly 
. M. Wooster, S. Francisco. 



Model Machinery and Experimental Work, 

W. H. Crawford 1M Broadway* New York City. 



DRYING MACHINES. 



S B. WORRELL 
Hannibal. Mo, 



Wj w T ^J ^J »T» ^> Expert Manufacturers 

£\ \J D Jj JL/AV. Fine Jobbing Work 

PARKER. STEARNS & SUTTON, 228.229 South St., New York 



EXPERIMENTAL, WORK Scientifically 

and accurately executed. Models and small machinery 
perfected. Stenfjicke & Volkmer, 61 Fulton Street. 
Telephone 5055 John. 



'MKHfaSI 



$ INVENTIONS PERFECTED 

fis UNION MODEL WORKS 
t2> 193 So CLARK St CHICAGO. 



Unp C I Q dies, boxes, metal stampings, patent artic- 
ITIUU t LU lesnovejties.manufactured and sold Print- 
ing on aluminum. U. S. Novelty Co., Lily Dale, N. if. 



MODELS fCHICAGO MODEL WORKS 

«r/5 /Tjjj/TT.'S ffl /7$ £ - MADISON S r CHICAGO, IL I . 
ESTABLISHED 1867m- wp r,E f ?u ^^'.c.l ^ *>"^r L <lcpup c 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 



80,000 COPIES ALREADY SOLD! 



The choice of all the remarkable photographs taken during the <war for 

Collier's Weekly is here gathered into one splendid 

volume of permanent value 



Collier's Photographic Record of the 
RUSSO-JAPANESE WAR 

Now ready in one large quarto volume ( n X 15^ inches ), 
256 pages^ 570 photographs^ carefully printed on special paper. 



s* 



WW 



"The manner in which the Russo-Japanese war 
has been handled by Collier's is without equal in 
the history of journalism." , 

44 These photographs were made by men who 
took their lives in their hands to get them. Never 
before has a war been so realized in pictures." 

This record presents in consecutive form and 
comprehensively the story of the greatest mil- 
itary duel of modern times. The pictures and 
text tell the story from the time that prepara- 
tions were made in Russia and Japan down to and including the great naval 
battle between Togo and Rojestvensky. 

This history is not only the best of its kind, it is the only one of its kind. To turn 
its pages is to bring the whole campaign before one with startling vividness. 

No publication in the world has such resources for gathering material for such 
a record as had Collier's. Its correspondents and photographers included 
Richard Harding Davis, Frederick Palmer, J. H. Hare, J. F. J. Archibald, 
R.L. Dunn, Victor K. Bulla, H. J. Whigham, Horace Ashton, and four others. 

Captain Mahan, the world's greatest authority on naval war- 
fare, writes on the naval battles between Japan and Russia. 

Can be had of local bookseller or sent by express^ prepaid^ on receipt of $# 9 in 

stamps^ drafts money order, or registered letter. An interesting 

prosfectus will be sent upon request. 



SPECIAL AUTHORIZED EDITION 

Complete Works of Frank Norris 



\£3.50 instead of £9.75 

To buy these stories in the 
regular way costs $9.75. We 
have now ready a special cloth- 
bound edition in four octavo 
volumes, library style, from 
entirely new plates, portrait 
of author, and illustrations by 
Frederic Remington, Frank 
X. Leyendecker, Lucius Hitch- 
cock and Charles E. Hooper. 
Price,$3.50; express prepaid on 
receipt of stamps,draft, money 
order, or registered letter. 



THE PIT 

THE OCTOPUS 

McTEAGUE 

BLIX 

A DEAL IN WHEAT 

M0RAN OF THE LADY LETTTt 

A MAN'S WOMAN 

ESSAYS ON AUTHORSHIP 



When Frank Norris died, one of the most prom- 
ising careers in this generation was broken. He 
looked at the teeming life around him in a big, 
sympathetic manner, and, among a thousand com- 
monplace writers, took his work seriously. The 
life of the Middle West and the Coast was what 
interested him — so closely had he studied some 
phases of it that he may be said to have made 
them his own. Not to know Norris is to have 
missed the most characteristic American writer 
in his generation. 

W. D. Howells— "The novels he left are sufficient for his fame. 19 
Hamlin Garland — "For the throngs of marvelously realized char- 
acters in each of these books we are indebted to the keen eyes, the 
abounding insight, and the swift imagination of a born novelist." 

The four volumes will be sent by express, prepaid, on receipt of $3.50, in stamps, 

draft, money order, or registered letter. A special easy-payment 

offer will be submitted upon request. 

A PROSPECTUS WILL BE SENT UPON REQUEST 

P. F. COLLIER & SON, 510 West 13th St., New York 
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Scientific American. 



September 26, 1905. 




Orient Buckboard, 4 H. P. Price $375. 

The Orient Buckboard 

doesn't cost a fortune to get, nor much to run— % cent 
a mile-Dut it takes you riant along at astonishing 
spe'ed. Hills don't count. You learn how. quickly, and 
then for the road, with a simple, efficient, dependable 
auti >, with no need to stop to tinker. Four styles alto- 
gether, $375, $450, $475, 1535. Desire to arrange for ener- 
getic representatives in unoccupied territory. Write 
for agency proposition. 

WALTHAM MANUFACTURING COMPANY 
Factory, Walt ham, Mass. 

Address General Offices, 44 Broad Street, New York 

Members of Association of Licensed Automobile Manufacturers. 

New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 

91-93 Chambers St., New York 



Whitewash Your Factory 

at Lowest Cost 

With a Progress Univer- 
sal Spraying Machine. 

One man can apply white- 
wash, calcimine or cold 
water paint to 1,000 square 
eet of factory wall in ten 
hours, and do better 
work than with a brush. 
It is also adapted for 
spreading disinfectants, 
destroying: insect pests 
and diseases on trees, 
vegetables and other 
plants, extinguishing 
fires, etc. This machine costs only $16.50 and lasts 
a lifetime. It pays for itself the first year. Write 
for detailed description. 

Dayton Supply Co., Dayton, Ohio. 




To INVESTIGATE 

The mechanically correct 
DURYEA, invariably is 
to purchase. Huryeae 
are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet it Tells the 
Reason Why, 

DURYEA POWER CO., 44-84 Aeyrud St.. Reading, Pa. 






Stationaries, Portables, Hoisiers. Pump- 
ers, Sawinp and Boat Outfits, Combined 
i with Dynamos. 

Gasoline, Gas* Kerosene. 
Send for Catalogue. 
State Power Meeds. 
CHARTER GAS ENGINE CO., Box 148. STERLING. ILL. 



What Is Daus' Tip-Top?; 



TO IMtOVE that Dans' "Tip.Ttfp" is' 

the best and simplest device for making 

100 copies from pen-written and 50 

PopVe* from typewritten original, we will 

ship complete, duplicator, cap size, 

without deposit, on ten (10) 

days' trial. ffi ._,_ 

Price *7.50 lessor™ _. 4 

trade discount of "f» Net 

3S% per cent, or %J 

TheFelix A. B. Daus Duplicator Co., DausBldg ,111 John St., New York 

Ail varieties at lowest prices. Best itailroad 
Tract and Wapon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing .Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago Scale Co.. Chicago, II 





STRAIGHT LEGS 

If yours are not so, they will 
appear straight and trim if you 
wear our Pneumatic or Cushion 
Rubber Forms. Adjusted instant- 
ly, impossible to detect, easy as a 
garter. Highly recommended by 
army and navy officers, actors, 
tailors, physicians and men of 
fashion. Write. for photo illus^ 
trated book and testimonials, 
mailed under plain letter seaL 

The Alison Co., Dept. A 4, 

BUFFALO, N. Y. 



MICROSCOPES 



Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 
free. 

Bausch 4 1/omb Opt. Co. 

Rochester, N. Y. 
New York Chicago Boston Frankfurt, G'y 



ESSOP STEEL C? 



V li.ta'TJM.'l'IHhmM .1 Jinklllli 



WASHINGTON, PA. 



Draughtsmen! 
Tool Makers! 
Machinists! 
Electricians! 



FREE! 

A New, Handy and Convenient Device for 
Taking Measurements 
is the 



Wiet- 
Goethe 

Pattern Makers! S na,,on 




Everybody 



DID IT EVER OCCUR TO YOU when called upon to perform some mechan* 
leal work to be confronted by almost insurmontable difficulties because you did 
not have handy the right kind of tools to take measurements? Is it practical for 
iny man to carry a cumbersome tool chest to take measurements ! 
CIIDDHCC you could carry in your vest pocket all in one instrument; an Outside 
OUrrUOC Caliper, an Inside Caliper, a Divider, a St raight Edge, an Angle Edge, 
a Depth Gauge, a Try Square, a Center Square, an Angle Protractor, a Center Gauge 
and many other combinations too numerous to mention, but understood and ap- 
preciated at once by all having to deal with any kind of measurements. We now 
present a tool which will enable you to fill all these requirements and take all measure- 
ments, within Its scope, accurately and quickly. It is made of superior steel, carefully 
and thoroughly tested as to Its accuracy. It will be 
found to be a novel and valuable addition to the tool 
chest of any mechanic. The practical men will find 
constant and novel uses for it under any and all 
circumstances. It is so portable and convenient — 
being small enough for the pocket— that It can 
always be at hand. The gauge is made by flrst- 
class mechanics and no expense is spared to In- 
sure accuracy. We commend it asafinished and 
perfect tool for the various uses to which it can 
be put. The combination gauge in enclosed in a 
neatleatherettecasewltn metal trimmings,so as 
to be convenientlycarried In the pocket. Here Is a 



SPECIAL OFFER 



Scale graduated to 
04ths of an Inch. 
Protractor in de- 
grees and 
numbered. 



1 READ IT. We Want to Increase the Subscription List to our Monthly Journal 

r BJ|^>PllKr D t\l Ml A PU 1 1\1 E?D V The foundation of civilization rests on Inventions of new machinery. To keepabreast 

IVI ^J v C ■» I V IwlAvn 1 I v Cli I of mechanical progress should be the aim of every intelligent man. Our publication 

keeps you informed, andit is written so all can understand It, and the best illustrated of its class. MODERN MACHINERY COSTS 0I.OO' 

A YEAR We want to get you started reading this paper regularly, and therefore make you this offer. Send us your subscripdon 

i, and we will mal. you MODERN MACHINERY every month for One Year and a WIET-OOETHE COMBINATION GAUGE FREE at once. It not 

just as represented' send the gauge right back and we willrefund your money. Don't delay accepting this proposition ; write today. , Remember, your dollar tomorrow if dfssatisrieii. 

Modem Machinery Publishing Company, Suite 915 Security Bldg., Chicago 



at once, enclosing $i.oc 



$1,000 Guarantee Against A Burnt Tongue 



$2.00 

Registered Mall 
Postpaid 



Highest Quality 
Imported Briar 
Sterling Silver 
Vulcanite 



Inventor 

and Patentee 

Direct 

to Smoker 

THE "A. C 




Above 



Please Send for 
Booklet 

„,, . _ _ Correspondence 

Plane °f Tongue Respectfully Invited 

POISONS ARRESTED BY CONDENSATION 
(Certificates of Analysis on File.) 
PIPE CO., 807 Times Building. Broadway &. 4-2d St., New YorR 



SAFETY FOR. CYCLISTS. 




' When cycling do not trouble borrow. 
But hrake yourself with the safe Morrow." 

Every wheelman in tbe country ought to know that the greatest security 
for himself and his machine is afforded by the attachment of 

THE 1WOKROW BRAKE 
One clutch— the Forward Drive— only. No increased friction when pedaling. 
Easily taken apart when necessary. Chief parts are cut from solid steel. 
Holds the wheel in perfect control so that it can he stopped instantly. 
Interior parts of hrake turn with brake itself when coasting, All parts 
interchangeable. No friction of interior parts. Price complete $5.00. 
Booklets sent free. 

ECLIPSE MACHINE: CO. Elmire., N. Y., V. S. A. 



Civil Engineering and Surveyors' Instruments 

DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest bouse in tbe world. Try us on BLUE PRINT PAPER, TRACING CIjOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

A. S. ALOE CO, 515 Olive Street, - - - St. Louis, Mo. 

Write for Catalog. "Sent Free." Correspondence Solicited. 




See Your Hair Grow 

GRAHAM'S 

PNEU-VACU" CAP 

trad k { Transparent) MARK 

The transparent ' ' PN EU- V ACTJ " 

CAP gives you an opportunity to watch 
,the process, and when you have caused a 
~ood, healthy, red glow in the scalp you 
now vou have brought the blood to the 
scalp again and that it will do the work 
nature intended. It nourishes the hair 
follicles and induces a healthy growth that 
has tone been dormant. You cannot 
OVERDO the matter, or worse still, not 
keep up the stimulation long enough. 

SOI.D TJM1KR BANK GUARANTEE. 

Booklet on request. 

Vacuum Cap- Appliance Co 

Suite 910 Downing' Bldg. 
NEW YORK 
CITY 



The Cochr&i\e~Bly 
Bench Filing Machine 




FOR ALL CLASSES OF 
LIGHT WORK WHERE EX- 
TREMELY ACCURATE 
FILING IS NECESSARY. IT 
GIVES THE ACCURACY 
AND UNIFORMITY OF 
MACHINE WORK. 
ASK FOR CIRCULAR 



West Cold Tire Setter 

DOES AN HOUR'S WORK IN A MINUTE 

A money making investment for any 
wheel maker, carriage or wagon 
builder or repair man. Send for 
Catalog and our Bulletins. 

WEST TIKE SETTEB CO. 
Rochester, Ni Y. 




HERE'S A MINIATURE 
MACHINE 

A rotary converter or dynamo with a 
capacity of 75 Watts, or 1-10 n. p. 
A perfect miniature of commercial 
machines of larger capacity. Generates 
either direct or alternating current. 
Descriptive booklet gives minute 
instructions accompanied by full- 
si/.e blue L print and working draw- 
ing. Price f>0 cents. 
Frost & Sheldon, Elec. Engineers, 47 Hudson Ave., Albany, N. Y. 
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Own a Kanawha Canoe. 



clai 
i shell, 



i foot i 



COCHRANE-B LY COMPANY 
16 St. James Street, Rochester, N. Y. 



THE ENCINE ,\'VY- 

with a strong, steady 
pull. Used and recom- 
mended by thousands. 
A postal card with your 
name and address will 
bring particulars. Our 
machines and prices will 
interest you. 

Uagan Gas Engine 
«fc Mfg. Co. 

Winchester, Ky., U.S.A. 




Motion Picture 

MACHINES and FILMS 
STERE0FTIC0NS and SLIDES 

For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 



KLEINE OPTICAL CO., 52 State St., Chicago, 111. 




Covered canoe in knockdown for $12. Price covers everything 
but paint. Spiire time, saw and hatchet all you require. Double 
ENJJiiK, shown below, IF, foot, $50. K. D. trame and planking, 
$14. YOU CAN BUILD IT. We build skirl's, row-boats and 
canoes finished and ^^ 

in knockdown. ^S The Kanawha Boat Mfg. Co. 

Catalogue Fkee, mik. Dept. C, Wellsbnrg, YV. Va. 



THE MIETZ & WEISS 



Sizes from 
1 to 60 




H1 OILENGINES 

Operated by KeroseneOil, Fuel Oil, 
eend tor Distillate. Safest, Simplest, Most 
Catalogue. Economical and Most Reliable Power 
on the market. 

Highest award for Direct Coupled 
Oil Engines and Generator, laris 
Exposition, 1900. Gold Medals, Pan 
American Exposition, 1901, Charles- 
ton Exposition. 190'2, Gold Medal 
and Special Diploma, Loufeiana Pur- 
chase Exposition, .St. Louis, Mo., 1904. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 
Catalogue Dept. 34. 




Save Time and Money 



Progressive business men use 

BATES 

Hand Numbering Machine 

It rrints numbers consecutively, duplicates or 
repeats — changed instantly oy turning pointer. 
To learn how it will save for you, send tor 
Booklet 48 now. 

BATES MFG. CO., 31 Union Sq., New York 

Chicago — 304 W:ibash Avenue 
Factory, Orange, N. J. 



COLD GALVANIZING 

AMERICAN PROCESS. M0 ROYALTIES 
SAMPLESandINFORMATION on APPLICATION 



NICKEL 

Electro-Plating 

apparatus anci Material. 

THE 

Hanson & VanWinklt 

Co., 

Newark. N. J. 

92 William St., N. r. 

30 & 38 8. Canal St. 

Chicago. 




KLIP-KLIP 



"DUO" 

MANICURE- 
CIGAR Cutter 

W&s ^jjjj A blade for each 
wU purpose. 

-*&■ * ' 25C By Mail 

Worth its 

weight 

in 

gold 




A Perfect manicure. 




A Sanitary Cigar Cutter. 



Klip-Klip " Duo" (two in one) has a 
sharp steel clip, file and cleaner. 
Keeps the nails in perfect condition. 
Also a separate blade which cuts cigars 
quick and clean. It is sanitary. Phy- 
sicians say everyone should use his 
own cigar cutter. It is light, compact 
and handsomely finished and sells at 
sight. Two combined for one price. 
At all dealers or mailed upon receipt 
of 25c. The "original" German silver 
Klip-Klip (manicure only)-same price. 
Your money back if you want it. 

MANUFACTURED ONLY BY THE 

KLIP-KLIP COMPANY 

566 Clinton Avt., S., Roehutar, H. Y. 




Three $2.50 Shirts FREE. 



make to your measure three ? 

$2.50 Model Bhirts and send d 
„ them F ree to the first to write us from each locality 
accepting our specialintroductory offer. Write to-day 
for measurement blank, samples, and full particulars. 
MODEL SHIRT CO., 30 Century, Indianapolis, Ind. 



ENNEN'S ?S 



PRICKLY HEAT, K 
CHAFING, and «»"' 
SUNBURN, "VilE*" 

Removes all odor of perspiration.' De« 

fu'l after Shaving. Sold everywhere, or 

of 25cj Get Mennen's (the original). Sample Free. 

GERHARD MENNEN COMPANY. Newark. lO. 





THE CARLISLE & FINCH CO 

E33 E..CUIFTON AVE 
CINCINNATI, 
O./ 





UEL CHBESLY^Cb 



15 to SI Clinton Street. 



